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The  ECO  evaluation  consisted  of  selecting  a  ground  water  heat  pump  and  a  system 
configuration  to  evaluate.  A  ground  water  coupled  heat  pump  with  a  seasonal  energy 
efficiency  rating  (SEER)  of  14  was  selected  for  evaluation.  The  system  configuration 
consisted  of  a  one  for  one  replacement  of  heat  pumps;  and  separate  supply  and  return  wells 
serving  every  two  heat  pumps.  Bin  weather  data  was  utilized  in  a  spreadsheet  format  to 
model  the  annual  energy  consumption  of  both  the  existing  system  and  the  proposed  systems. 
The  most  significant  cost  for  the  groundwater  coupled  heat  pump  is  the  well  systems.  The 
project  did  not  have  an  attractive  simple  payback  when  evaluated  with  a  dedicated  supply  and 
return  well  for  each  heat  pump. 

This  section  contains  the  programming  documentation  for  ECIP  Project  3,  installation  of 
ground  water  coupled  heat  pumps.  Included  are  the  project  development  brochures,  1391 
forms,  life  cycle  cost  analysis,  cxjst  estimates  for  the  entire  project,  and  energy  calculations  for 
each  family  housing  area.  Catalog  cut  sheets  are  included  as  an  appendix  to  the  document 
(located  at  the  end  of  this  section)  to  represent  the  replacement  products. 
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functional  requirements  summary,  PDB-1 


OBJECTIVE: 

The  objective  of  this  project  is  to  replace  existing  air  to  air  heat 
pumps  in  770  family  housing  units  with  groundwater  coupled  heat  pumps. 
The  replacement  of  the  existing  heat  pump  will  reduce  energy  consumption 
and  life  cycle  operating  costs  for  the  subject  facilities  in  accordance 
with  the  Army  Energy  Resources  Management  Plan  (ERMP)  and  Executive 
Order  12759- 


functional  requirements  summary,  PDB-1 
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facilities  requirements  sketch,  PDB-Vz 
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A.  SPECIAL  CONSIDERATIONS 


Cost  eitimew  tor  ••ch  primtrY  if^d  Wpporting  _  - 


Tetecommunicationi  tyttcm  coordinttion  with  USACC  >nd  >uthorit»tioo  tor  •xc#ptior» _ 

Coordination  with  »tate  and  local  povarnmantal  raQotramant*  (blind  vandof*.  madlcal  fKlIltIa*, 
construction  and  oparatino  parmlts,  claarinphouta  ccoordination,  ate.) 

Assignment  of  airspace _ _ _ _ _ -  — 

Economic  analysts  of  aitarnativas _ _ _ 

Approval  for  new  starts  — 

International  balance  of  payments  (tBOP)  coordination  with  U.S,  Europaan  command  and 
fg^XO-ovarsaas  cost  estimates  and  comparables  (include  rate  of  exchange  used  in  estimates} 

Impact  on  historic  places-on  site  survey  by  authorized  archeologist  and  coordination  with  state 
historic  preservation  officer  and  advisory  council  on  historic  preservation 

E xcep tiont  to  established  criteria _ _ _ _ _ _ 

Coordination  with  various  staff  agencies  (Provost  Marehall^phystcal  security >  ate. I _ 

Identification  of  related  or  support  projects  (so  projects  can  be  coordinated)  _ 

Required  completion  date  _ _ _ _ _ _ _ _ 

Other  Special  Considerations  (List  and  number  items) 
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1  .  See  Append i x  A 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  r>o  information  to  com¬ 
municate.  Enter  "R"  If  item  it  relevant  and  it  required  for  thit  project. 
Enter  "NR"  if  Item  it  irrelevant  and  it  not  required  for  thit  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  aveileble. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  it  in  an  existing  docu¬ 
ment  which  if  attached. 


•  BY  VyHOM  (Check  end  Intert  appropriate  letter) 

A  -  DFAE 
6  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 
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B.  SITE  DEVELOPMENT 


ITEM 


U- 1  Consultation  with  the  District  Office  to  determine  and  evaluate  flood  plain  hazards 


Preparation,  submission,  and/or  approval  of  new 

General  Site  Nan  _  _  _  —  — 

Annotated  General  Site  Plan 
Sketch  Site  Plan 


Facilities  Requirements  Sketch 
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Preparation  of 
Site  Survey 


Subsoil  Information 


Approval  by  Department  of  Defense  Explosive  Safety  Board  (DDESB)  tor  Safety  Site  Plan 
Other  Site  Development  Considerations  (List  and  number  Items) 

1.  See  Project  Development  Brochure,  PDB-1/2 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  it  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _  -  — 


♦BY  WHOM  (Check  end  Insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construcxion  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


documentation  checklist 
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Reconciliation  with  troop  houiing  proprami  and  raqoiramanti _  _ _ 


Evaluation  ot  axiitinp  tacllitiai  iincluding  dapraa  of  utlliiation) _ _ _ 

Approval  for  ramoval  and  relocation  of  axiitinp  uMabia  facllitiai  _ _ _ 


Evaluation  of  off-poit  community  facHitiei _ _ _ _ 

Storape  and  maintenance  facllitiei  (inciudinp  nuclear  weaponti _ 


Coordination  hoipltali,  medical  and  dental  facllitiei  with  Surgeon  General  _ 


Coordination  of  aviation  facllitiei  with  FAA  _ _ 


Coordination  air  traffic  control  and  navigational  aidi  with  USACC _ 


Tabulation  of  tYP«*  numben  of  aircraft  _ _ _ 


Evaluation  of  laboratory,  reiearch  and  development,  and  technical  maintenance  facllitiei 


Coordination  chapeli  with  Chief  of  Chaplaini _ _ _ - _ 


Review  food  lervice  facllitiei  by  USATSA 


Automated  data  proceiiinp  lyitem  or  equipment  approvali-coit  analyili  when  ADP  and/or 
communication  centen  not  co-iocated  with  related  facllitiei 

Coordination  poitat  facilitiet  with  U.S.  Poital  Service  Regional  Director _ _ 

Laundry  and  dry  cleaning  facilitiei  coordination  with  ASD(I&L) _ _ _ 


Tenant  facllitiei  coordination  with  Initallation  where  uted _ _ _ 

Facilitiei  for  or  expoted  to  exploiioni.  toxic  chemicali.  or  ammunition— review  by  DDESB  (See 
alto  Item  B-4}  _ 

Analyiii  of  deficlencici  _ _ _ _ _ 


Coniideration  of  alternativei _ _ _ _ _ 

Determination  whether  occupants  will  Include  physically  handicapped  or  disabled  penont 


Ai-build  drawings  for  alteration!  or  addition! _ _ _  _ _ _ 

Availability  of  Standard  Design  or  site  adaptable  detlgni _  _ _ — 


Other  Architectural  &  Structural  (List  and  number  items) 


NR 
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R  D 


NR 
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1.  See  Supplemental  Data 

Detailed'  Project  Justification 
Paragraph  D3. 

2.  See  Supplemental  Data 

Detailed  Project  Justification 
Paragraph  D^. 


REQUIRED  OR  NOT  REQUIRED  -  Not  r«l*vent  or  no  information  to  com¬ 
municate.  Enter  *‘R"  If  Item  it  relevant  and  it  required  for  thit  project. 
Enter  **NR*'  If  Item  it  Irrelevant  and  It  not  raquirad  for  thlt  projact. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  Information  tource. 

COMMENT  ATTACHED  -  Sipnificent  information  lummerized  or  explained 
end  etteched. 

DOCUMENT  ATTACHED  -  Significant  Information  it  In  an  exittinp  docu- 
^  ment  which  it  attachad. 


♦BY  WHOM  (Check  end  Inaert  appropriate  letter) 

A  -  DFAE 
B  —  Ueing  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Commenti  Attached  end 
explain) 


documentation  checklist 
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D.  MECHANICAL,  ELECTRICAL.  &  UTILITY  SYSTEMS 


Fuel  contideretiom  end  cott  comperiton  »n»ly»i» _ _ _ _ _ 

EnefQY  reQoifefDenw 

r.nntorm»nce  with  POD  Energy  Reduction  requirementt  _ _ _ 

Evelunion^exi»tln9  end/or  propoted  utility  »y»temt _ _ — 

Other  Mechenicel  end  Utility  Syttemt  (Litt  end  number  Itemt) 

1.  See  Special  Requirements,  Paragraph  3  (SRP-3} 
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REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  If  item  t»  relevant  and  Is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  end  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Sicnificant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Sipnificant  information  is  in  an  existing  docu- 
ment  which  is  attached. 


♦by  WHOM  (Check  end  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


documentation  checkfist 
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E.  ENVIRONMENTAL  CONSIDERATIONS 
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ITEM 
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Environmental  impact  attattmant - - - - - 

R 

NR 
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— 

_1_ 

E-3 

El  A  conclutiont  raqulre  Environmental  Impact  Statamant _ 

D««rmln«ion  of  hoolth,  .nylronm««.l  or  rol.t«i 
hMith,  «wlronm«it.l  or  r.l.t.d  hazard  may  ba  raquattad 

the  Office  of  the  Suroeon  General.  Attn:  DASG-HCH  (Army  Environmental  Hyolene  Agency) 

■ 

1 

E*4 

Alr/water  pollution  permit,  coordination  with  agenclei  and  compliance  with  ftandard*  at 
itate  and  local  level 

R 

A 

E-5 

Corracdva  maaeurae  aaaodatad  vdth  Environmental  Impact  Statement*  or 
aaaaaamant— Hat  aaparately  and  evaluate. 

NR 

Other  environmental  conaldarationi  (Mat  end  number  Items) 

1.  See  Suplemental  Data 

Detailed  Project  Justification 

Paragraph  D9. 
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REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com- 
munlcaw.  Entar  '*R"  If  Itam  if  ralavant  and  i»  required  for  thli  proi«ct. 
Enter  "NR**  If  Item  it  irrelevant  and  It  not  required  for  thit  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  Information  tource. 

COMMENT  ATTACHED  -  Significant  Information  tummarlzed  or  explained 
and  attached. 


r 
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♦by  whom  (Check  and  Intert  appropriate  letter) 

A  -  DFAE 
B  —  Uting  Service 
C  -  Conttructlon  Service 
D  —  Detigner 

E  —  Other  (Check  Commentt  Attached  and 


DOCUMENT  ATTACHED  -  Significant  information  it  In  an  exitting  docu- 
ment  which  It  attached. 
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TECHNICAL  DATA  CHECKLIST 
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A.  SPECIAL  CONSIDERATIONS 


F»ctor»  of  riik,  reitriciion  or  orruiuil  circomstance  expectaO  to  mcreete  co»«  beyond  eppliceble 

•rtt  _ 

Conitruction  phasing  r»quifcm»nt$ _ _ _ _ _ — 

Functionel  eupport  equipment  Imechenicel.  electrical,  ttructural,  and  tecurity  I  to  be  built  in 

Equipment  In  piece  end  juttHicatton _ _ _ _ 

Other  equipment  end  furniture  lO&MA,  OPA)  end  coitt _ _ _  - 

Speciel  etudiei  end  teitt  (hazerdi  anetytet,  compatibility  testinp,  new  technology  testing,  etc.) 


Type  of  construction  (permanent,  temporary,  semi-permanent) _ _ _ 


Government  tumiehed  equipment  (quantities,  procurement  time,  evalleblUiy 

end  apeclal  handling  and  storage  requirements).  Funds  used  for  procurement.  _ 


Other  special  considerations  (list  and  number  Items) 


NR 


NR 


NR 


NR 

jiE_ 


REQUIRED  OR  NOT  REQUIRED  -  Not  reievent  or  no  information  to  com¬ 
municate.  Enter  "R"  If  item  it  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  It  irrelevant  and  it  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source, 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
end  attached. 

DOCUMENT  ATTACHED  -  Significant  information  it  in  an  existing  docu¬ 
ment  which  it  attached.  _ 


*BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  — •  Other  (Check  Comments  Attached  and 


technical  data  checklist 
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Comrnent 

Attsch^ 


B.  SITE  DEVELOPMENT 
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Construction  restrictions  or  guidelines  pertaining  to 

site  access  and  preferred  constructiori  routes _ _ _ 

Airfield  cle«rince.  explosive  storage,  working  hours,  safety,  etc. 

Facilities  and/or  functions  or  adjoining  areas  (structures, 
materials,  impact) 


Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) 


Demol 1 tion/rel oca tion  required  (data) 

Special  considerations  due  to  explosives/radioactivity/ 
chemical  contamination/asbestos  emissions/toxic  gases 

Restrictions  on  disposal  of  demolished/relocated  material 
including  hazardous  waste 


Pavement  types  and  requirements  (including  traffic  surveys 
and  MTMC  coordination) 


Landscape  considerations 

Protection  of  existing  vegetation 

Stockpile  topsoil 


Other  Site  Development  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  **R"  If  Item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•BY  WHOM  (Chock  and  insert  appropriate  letter) 


A  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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C.  ARCHITECTURAL  &  STRUCTURAL 


Vlbntion-producinQ  •Quipm#ni  rvquirinQ  Uolation 


S#i*mic  2on«  and  oth»r  d#flpn  lo#d  crittrla  (typhoon,  burrictna,  tarthqu»kt  loadi,  high  or  low 
lots  potential ) 


Protactlve  ihelter  evaluation  and  retlitent  design  criteria  (conventlonal/noclear  blett  and  radia¬ 
tion,  chemical/biological) 


Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundationi,  mat,  special  treatment, 
permafrost  areas,  soil  bearing)  _ _ 


Designation  and  strength  of  units  to  be  accommodated _ _ _  _ 


Requirements  and  data  for  special  design  projects _ _ _ 


Unusual  floor  and  roof  loads  (safes,  equipment)  _  __ 


Security  features  (arms  rooms,  vaults,  interior  secure  areas) _ _ _ _ 


Other  Architectural  &  Structural  (List  and  number  Items) 
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REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com- 
municete.  Enter  “R"  If  item  if  relevant  and  if  required  for  thii  project. 
Enter  "NR"  If  item  Is  irrelevant  and  it  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  Information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


•by  whom  (Check  end  Insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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Atteched 


D.  MECHANICAL.  ELECTWCAL,  &  UTILITY  SYSTEMS 


special  mechanical  requirement*  or  con»iderationi  (elevator,  crane,  hoitt,  etc.) _ 


Special  peak  usage  periods  and  peak  ieveling  techniques _ _ _ _ _ _ 

Maintenance  contideration*  (ecceasibility  of  equipment,  compatibility  with  exHtlng  equipment) 
Plumbing-availability,  eeneral  *v*tem  type  and  characterittici  (proposed  and/or  extitinB,  Incl. 

compressed  air  and  gas)  _ _  _ _ 

Heating-availability,  general  «y«tem  type  and  characteristic*  (propoted  end/or  exitting) _ 

Ventilating,  air  condition/refrigeration— availability,  general  system  type  and  characterittic*  (pro- 

posed  and/or  existing)  _ _ _ _ _ 

Electrical -avail  ability  a  general  system  type  and  characteristics  incl.  airfield  lighting,  communica¬ 
tion,  etc.  (proposed  and/or  existing)  _ _ _ 

Water  supply/waste  treatment-availability,  general  system  type  and  characteristics  (proposed 
and/or  existing) 


NR 

R 


DA  FORM  5024-D-R,  Feb  82 


TM  5-800-3  D-1 1 


Comment 
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E.  ENVIRONMENTAL  CONSIDERATIONS 


Watte  water  treatment,  air  quality,  and  tolid  watte  ditpotal  criteria 


Other  Environmental  Contiderations  (Litt  and  number  Itemt) 


HEQUIREO  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com« 
municate.  Enter  "R**  If  item  it  relevant  and  it  required  for  thii  project. 
Enter  "N  R"  if  item  It  irrelevant  and  it  not  required  for  thit  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  it  in  an  exitting  docu* 
_ ment  which  It  attached. 


♦by  whom  (Check  and  Insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Commentt  Attached  and 
explain) 


technical  data  checklist 
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F.  FIRE  PROTECTION 


Special  1>rf  protection  systems  or  features  (detection  ar>d  suppression  equipment,  haierds.  etcj 


Other  Fire  Protection  ConsiOeratiorsi  (List  and  number  items) 
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REQUIRED  OR  NOT  REQUIRED  —  Not  relevent  or  no  information  to  com¬ 
municate,  Enter  "R"  if  item  ii  relevant  and  is  required  for  thii  project. 
Enter  "NR"  if  item  is  Irrelevent  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  In  an  existing  docu¬ 
ment  which  is  attached. 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  ~  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 
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1.  COMPONENT 

ARMY 


FY19  94  MILITARY  CONSTRUCTION  PROJECT  DATA 


Z  DATE 

06  October  93 


3.  INSTALLATION  AND  LOCATION 

Fort  Campbell,  Kentucky 


5.  PROGRAM  ELEMENT 


6.  CATEGORY  CODE 

7.  PROJECT  NUMBER 

EClP  #3 

4.  PROJECT  TITLE 

GROUND  WATER  COUPLED  HEAT  PUMPS 


8.  PROJECT  COST  (SOOO) 

$4,600 


9.  COST  ESTIMATES 


Primary  Facility 

Ground  Water  Coupled  Heat  Pumps  minimum  SEER  of  14.0 
Subtotal 

Contingency  (10%) 

Total  Contract  Cost 

Supervision,  Inspection  and  Overhead  (5.0%) 

Total  Request 


10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 

The  existing  air  to  air  heat  pumps  are  inefficient.  The  existing  heat  pumps  range  from  1  Va  to  3  tons  capacity. 
The  proposed  project  will  replace  the  heat  pumps  with  groundwater  coupled  heat  pumps  with  a  minimum 
seasonal  energy  efficiency  rating  of  fourteen  (14).  The  implementation  of  this  project  will  save  39,544  Mbtu/Yr 
of  electrical  energy.  The  first  year  savings  is  $674,606  and  the  Savings  to  Investment  Ratio  (SIR)  is  1.15 

11.  REQUIREMENT 

Project:  The  proposed  heat  pumps  replace  seven-hundred  seventy  (770)  existing  heat  pumps  in  three  Army 
Family  Housing  Areas. 

Requirement:  The  project  is  required  to  reduce  the  energy  consumption  of  family  housing  heating  and  cooling 
and  to  comply  with  the  Army  Energy  Resources  Management  Plan  (ERMP)  and  Executive  Order  12759.  The 
proposed  project  will  reduce  annual  energy  consumption  by  39,544  MbtuA'R  and  annual  energy  cost  by 
$674,606. 

Current  Situation:  The  existing  heat  pumps  in  Drennan  Park,  LaPointe  Village  and  Hammond  Heights  are 
inefficient  electric  units. 


1.  COMPONENT 

ARMY 

FY  19  ^  MILITARY  CONSTRUCTION  PROJECT  DATA 

2.  DATE 

06  October  93 

3.  INSTALLATION  AND  LOCATION 

Fort  Campbell,  Kentucky 

4.  PROJECT  TITLE 

GROUND  WATER  COUPLED  HEAT  PUMPS 

5.  PROJECT  NUMBER 

ECIP#3 

Impact  if  not  provided:  If  the  proposed  project  is  not  funded,  a  reduction  of  39,544  MbtuA'R  cannot  be  achieved, 
and  excessive  amounts  of  energy  will  continue  to  be  used.  There  will  be  no  contribution  to  energy  reduction 
goals  established  for  United  States  Amriy  fadlities  by  Army  Headquarters. 


Colonel,  USA 
Commanding 

ESTIMATED  CONSTRUCTION  START:  October  1994 

ESTIMATED  MIDPOINT  OF  CONSTRUCTION:  April  1 995 

ESTIMATED  CONSTRUCTION  COMPLETION:  November  1 995 


DETAILED  JUSTIFICATIONS 

D1.  GENERAL 

The  proposed  project  encompasses  the  replacement  of  heat  pumps  in  seven-hundred  seventy  (770)  family 
housing  units.  The  project  will  decrease  the  energy  consumption  of  the  heating  and  cooling  without  reducing 
capacity. 

D2.  ACCOMMODATIONS  NOW  IN  USE: 

The  existing  heating  and  cooling  systems  are  comprised  of  standard  efficiency  electric  heat  pumps. 

D3.  ANALYSIS  OF  DEFICIENCY: 

Currently,  seven-hundred  seventy  (770)  family  housing  units  are  using  standard  efficiency  heat  pumps.  The 
purpose  of  this  project  is  to  replace  the  existing  heat  pumps  with  new  ground  water  coupled  heat  pumps  which 
are  much  more  efficienL  The  current  deficiency  results  in  large  amounts  of  energy  usage  to  maintain  adequate 
heating  and  cooling. 
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FY  19  94  MILITARY  CONSTRUCTION  PROJECT  DATA 

3.  INSTAUATION  AND  LCX^TON 

Fort  Campbell,  Kentucky 


D4.  CONSIDERATION  OF  ALTERNATIVES: 

The  only  alternatives  to  proposed  project  are  to  install  electric  heat  pumps.  The  disadvantages  of  using  electric 
heat  pumps  is  that  less  energy  savings  can  be  realized  without  significantly  reducing  the  construction  cost.  If  a 
less  efficient  unit  is  selected,  the  project  would  have  a  lower  SIR. 

D5.  CRITERIA  FOR  PROPOSED  PROJECT: 

The  proposed  project  will  conform  with  all  applicable  federal  and  United  States  Army  Regulations. 

D6.  PROGRAM  FOR  RELATED  EQUIPMENT: 

No  equipment  funded  from  appropriations  other  than  MCA  are  required. 

D7.  DISPOSAL  OF  PRESENT  ASSETS: 

Heat  pumps  in  seven-hundred  seventy  (770)  family  housing  units  will  be  disposed. 

D8.  SURVIVAL  FACILITIES: 

The  proposed  project  is  not  suitable  for  inclusion  of  protective  shelters. 

D9.  SUMMARY  OF  ENVIRONMENTAL  CONSEQUENCES: 

The  proposed  project  has  been  analyzed  and  will  not  adversely  impact  the  environment.  Energy  savings  resulting 
from  the  project  will  conserve  natural  resources. 

D10.  EVALUATION  OF  FLOOD  HAZARDS  AND  ENCROACHMENT  ON  WETLANDS: 

It  has  been  determined  that  these  facilities  are  not  located  in  a  flood  plain  and  they  do  not  encroach  on  wetlands. 
D11.  ECONOMIC  JUSTIFICATION: 

The  proposed  project  qualifies  under  EClP  Guidelines  in  AR-415-15.  SIR  for  the  project  if  1.15  with  a  simple 
payback  of  7.17  years. 

See  Economic  Analysis,  SRP-1. 
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4.  PROJECT  TITLE 

GROUND  WATER  COUPLED  HEAT  PUMPS 


5.  PROJECT  NUMBER 

EClP  #3 


1.  COMPONENT 

ARMY 


2.  DATE 

06  October  93 


1.  COMPONENT 

ARMY 

FY  19  _94_  MILITARY  CONSTRUCTION  PROJECT  DATA 

2.  DATE 

06  October  93 

3.  INSTALLATION  AND  LOCATION 

Fort  Campbell,  Kentucky 

4.  PROJECT  TITLE 

GROUND  WATER  COUPLED  HEAT  PUMPS 

5.  PROJECT  NUMBER 

EClP  #3 

D12.  UTILITY  AND  COMMUNICATION  SUPPORT: 


A.  No  related  utility  support  projects  are  programmed.  Adequate  utilities  are  available  to  support  the  project. 

B.  No  telecommunication  support  is  required. 

D13.  PROTECTION  OF  HISTORIC  PLACES  AND  ARCHEOLOGICAL  SITES: 

The  project  involves  the  replacement  of  heat  pumps  located  in  existing  family  housing  areas.  Review  procedures 
have  been  implemented  for  this  prqect  in  accordance  with  36  CFT  800.  The  review  has  established  that  there 
will  be  no  effect. 

D14.  PROJECT  DEVELOPMENT  BROCHURE  (PART  1): 

A  Project  Development  Brochure  was  prepared  on  06  October  93  and  is  attached  as  a  part  of  the  programming 
documentation. 

D15.  ENERGY  REQUIREMENTS: 

The  proposed  project  will  reduce  present  energy  consumption  by  39,544  MBtuA'r  at  the  cost  savings  of  $674,606 
per  year.  See  Energy  Requirements  Appraisal  (ERA)  in  Special  Requirements,  Paragraph  3  (SRP-3). 

D16.  PROVISION  FOR  THE  HANDICAPPED: 

No  provisbns  for  the  handicapped  will  be  made  since  the  scope  of  the  project  is  in  no  way  applicable  to  designing 
for  the  handicapped. 

D17.  REAL  PROPERTY  MAINTENANCE  ACTIVITY  (RPMA)  ANALYSIS: 

A.  Physical  impact:  There  will  be  heat  pumps  removed  and  replaced  by  the  same  number  of  heat  pumps.  No 
new  structures  will  be  added. 


DO  FORM  1391 
1  DEC  76 


PREVIOUS  EDITIONS  MAY  BE  USED  INTERNALLY 
UNTIL  EXHAUSTED 

FOR  OFFICIAL  USE  ONLY 

(WHEN  DA  TA  IS  ENTERED) 


5-21 


1.  COMPONENT 


ARMY  FY  19  ja4_  MILITARY  CONSTRUCTION  PROJECT  DATA  0®  October  93 


3.  INSTAUATION  AND  LOCATION 

Fort  Campbell,  Kentucky 


4.  PROJECT  TITLE 

GROUND  WATER  COUPLED  HEAT  PUMPS 


5.  PROJECT  NUMBER 


EClP  #3 


B.  Operations  and  Maintenance  (O&M)  impact: 


YEAR 


(BOD) 


C.  Backlog  of  Maintenance  and  Repair  (BMAR)  impact: 

There  will  be  no  net  change  in  the  number  of  heat  pumps  or  in  heat  pump  life  expectancy.  There  will  be  no 
effect  on  BMAR. 

D18.  COMMERCIAL  ACTIVITIES: 

The  proposed  project  is  not  a  "New  Start  Expansion"  as  defined  by  DA  Circular  235-1.  The  project  has  been 
reviewed  in  light  of  the  requirements  of  commercial  and  industrial  facilities.  It  has  been  determined  that  whereas 
the  project  does  not  affect  commercial  facilities,  the  requirements  of  DA  Circular  235-1  does^not  apply. 
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3.  INSTALLATION  AND  LOCATION 
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4.  PROJECT  TITLE 

GROUND  WATER  COUPLED  HEAT  PUMPS 


5.  PROJECT  NUMBER 

EClP  #3 


SPECIAL  REQUIREMENTS  PARAGRAPH  1  (SRP«1): 
Life  Cycle  Cost  Analysis 

Project  Title:  Ground  Water  Coupled  Heat  Pumps 
Fiscal  Year:  1994 
Analysis  Date  10/06/93 
Economic  Life:  Twenty  (20)  Years 

1.  INVESTMENT 
A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  ENERGY  CREDIT  CALC 

E.  SALVAGE  VALUE 
R  TOTAL  INVESTMENT 


$4,397,946 

$219,897 

$219,897 


$4,837,740 


2.  ENERGY  SAVINGS 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


A.  ELECT 

B.  DIST 

C.  RESID 


COST 
$Mbtu  (1) 


SAVINGS 

MBtu/YR(2) 


ANNUAL  $ 
SAVINGS(3) 

244,382 


DISCOUNT 

FACTOR(4) 


DISCOUNTED 

SAVINGS(5) 

2,050,364 


E.  DEMAND  SAVINGS 

F.  TOTAL 

3.  NON-ENERGY  SAVINGS 
A.  ANNUAL  RECURRING 
(l)DISCOUNT  FACTOR 
{2)DISCOUNTED  SAVINGS 
B.  NON-RECURRING  SAVINGS 


a.  Replace  Heat  Pumps 


294,184 

538,566 


1,360,400 


mm 

1,115,528 


2,385,832 

4,436,197 


d.  Total 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS  (+)/COST(-) 


1,115,528 


DD  FORM  1391 
1  DEC  76 


PREVIOUS  EDITIONS  MAY  BE  USED  INTERNALLY 
UNTIL  EXHAUSTED 

FOR  OFFICIAL  USE  ONLY 

{WHEN  DA  TA  IS  ENTERED) 


5-23 


1.  CX>MPONENT 

ARMY 

FY  19  ^  MILITARY  CONSTRUCTION  PROJECT  DATA 

2.  DATE 

06  October  93 

3.  INSTALLATION  AND  LOCATION 

Fort  Campbell,  Kentucky 

4.  PROJECT  TITLE 

GROUND  WATER  COUPLED  HEAT  PUMPS 

5.  PROJECT  NUMBER 

EClP  #3 

SPECIAL  REQUIREMENTS  PARAGRAPH  1  (SRP-1)  (continued) 

D.  PROJECT  NON  ENERGY  QUALIFICATION  TEST 
(1)  25%  NON  ENERGY  CALC 


4.  FIRST  YEAR  DOLLAR  SAVINGS  $674,606 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  $5,551 ,725 

6.  DISCOUNTED  SAVINGS  RATIO  1.15 
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FY  19  94  MILITARY  CONSTRUCTION  PROJECT  DATA 

3.  INSTALLATION  AND  LOCATION 

Fort  Campbell,  Kentucky 


SPECIAL  REQUIREMENTS  PARAGRAPH  3  (SRP-3) 

Energy  Requirements  Appraisal  (ERA) 

1 .  Project  Description: Replace  existing  heat  pumps  with  more  efficient  heat  pumps  without  reducing 
the  heating  and  cooling  capacities. 

2.  Estimated  Energy  Consumption:  The  buildings  are  currently  conditioned  by  standard  efficiency  heat 
pumps.  The  existing  heat  pumps  consume  61 ,51 3  MbtuA'R  of  energy.  Replacing  the  existing  heat 
pumps  with  high  efficiency  units  will  result  in  39,544  MbtuA'R  of  electrical  energy  savings,  a  sixty-four 
percent  (64%)  reduction  in  current  energy  consumption. 

3.  Energy  Sources:  No  new  energy  sources  are  required  for  the  proposed  project.  The  use  of 
solar  energy  for  this  project  is  impractical. 

4.  Energy  Use  Impacts:  The  proposed  project  will  substantially  reduce  the  consumption  of 
electricity  for  heating  and  cooling.  The  burden  on  the  existing  base  distribution  system  will  be 
lessened. 

5.  Energy  Conservation:  The  proposed  project  will  reduce  annual  energy  consumption  by  39,544 
MbtuA'R  with  annual  energy  cost  savings  of  $674,606.  The  project  complies  with  Army  Resources 
Management  Plan  (ERMP)  and  Executive  Order  12759. 

6.  Energy  Alternatives:  The  proposed  project  represents  the  greatest  possible  reduction  in  energy 
consumption  sixty-four  percent  (64%),  without  reducing  the  current  heating  and  cooling  capacities. 
The  current  levels  do  not  exceed  the  levels  recommended  by  ASHRAE. 

7.  Energy  Effects:  The  proposed  project  provides  positive  environmental  effects.  It  reduces  the 
current  energy  consumption  by  sixty-four  percent  (64%),  effectively  reducing  the  consumption  of  non- 
renewable  fuel  sources.  The  degrading  of  environmental  standards  would  not  make  more  efficient 
energy  sources  available. 

8.  Basis  of  Approval:  Total  energy  requirements  and  alternative  fuel  sources  have  been 
considered  and  included  in  this  appraisal  or  discarded  as  applicable. 
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4.  PROJECT  TITLE 

GROUND  WATER  COUPLED  HEAT  PUMPS 


5.  PROJECT  NUMBER 

EClP  #3 


1.  COMPONENT 

ARMY 


2.  DATE 

06  October  93 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  HPEC021 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 

INSTALLATION  &  LOCATION:  FT  CAMPBELL  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  Se  TITLE:  002  GROUND  WATER  HEAT  PUMPS 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  HEAT  PUMPS 

ANALYSIS  DATE:  10-07-93  ECONOMIC  LIFE  10  YEARS  PREPARED  BY:  KEITH  DERRING 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  4397946. 

B.  SIOH  $  219897. 

C.  DESIGN  COST  $  219897. 

D.  TOTAL  COST  (lA+lB+lC)  $  4837740. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY  REBATE 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  4837740. 


2.  ENERGY  SAVINGS  (+)  / 
DATE  OF  NISTIR  85-3273-X 
UNIT  COST 

COST  (-) 

USED  FOR  DISCOUNT  FACTORS 
SAVINGS  ANNUAL  $ 

OCT  1992 
DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS (5) 

A.  ELECT 

$  6.18 

39544. 

$ 

244382. 

8.39 

$ 

2050364 

B.  DIST 

$  4.98 

0. 

$ 

0. 

9.48 

$ 

0 

C.  RESID 

$  .00 

0. 

$ 

0. 

10.81 

$ 

0 

D.  NAT  G 

$  4.00 

0. 

$ 

0. 

10.01 

$ 

0 

E.  COAL 

$  .00 

0. 

$ 

0. 

8.97 

$ 

0 

F.  PPG 

$  .00 

0. 

$ 

0. 

8.11 

$ 

0 

M.  DEMAND  SAVINGS 

$ 

294184. 

8.11 

$ 

2385832 

N.  TOTAL 

39544. 

$ 

538566. 

$ 

4436197 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1) 


$ 

8.11 


$ 


0. 

0. 


B.  NON  RECURRING  SAVINGS(+)  /  COSTS(-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

REPLACE 

$1360400. 

5 

.82 

1115528. 

TOTAL 

$1360400. 

1115528. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  HPEC021 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 

INSTALLATION  &  LOCATION:  FT  CAMPBELL  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  002  GROUND  WATER  HEAT  PUMPS 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  HEAT  PUMPS 

ANALYSIS  DATE:  10-07-93  ECONOMIC  LIFE  10  YEARS  PREPARED  BY:  KEITH  DERRING 


C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST( -)( 3A2+3Bd4 ) $  1115528. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bld/ ( YRS  ECONOMIC  LIFE))$  674606. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  7.17  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  5551725. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(5  /  1G)=  1.15 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) :  5.44  % 
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RETAILED  ESTIMATE 


U.S.  AMY  CORPS  Of  ENGINEERS  M-QCES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 

ECO-2:  GROUND  MATER  COUPLED  BEAT  PUHPS  DETAIL  PAGE  2 

1.  BUILDING  TO  THE  5  FOOT  LINE  /  AA.  GENERAL  CONST  INSIDE  5  FT  LINE 

BASE  BIl 


DIVISION  15  HECHAHICAL  QUANTITY  OOH  CREW  MAHHR  LABOR  EQUIPMENT  MATERIAL  SALESTX  DIRECT  J 


15050  BASIC  MATERIALS  AND  METHODS 
15064  5110  PIPE 

CD=4  PL  5113  1  IN. 

HC=0800 

15100  1300  BALL  VALVES 

CD=3  PL  1301  1"  BALL  VALVES 
WC=0800 

15100  1400  SOLENOID  VALVES 

CD=3  PL  1401  1"  SOLENOID  VALVE 
»C=0800 

15100  1500  FLOW  CONTROL  VALVES 

CD=3  PL  1501  1"  FLOW  CONTROL  VALVE 
WC=0800 

15100  1600  HOSE  BIBS 

CD=3  PL  1601  1"  HOSE  BIBS 
WC=0800 


15650  REFRIGERATION 

15662  2000  GROUND  WATER  COUPLE  HEAT  PUMP  &  WELL  PUMPS 


CD=3  HV 

2100 

1.5  T(ffl  GWCHP  W/THERHOSTAT,  HOSE  ***  UNIT  COSTS:  *** 

9.09 

250.40 

3.66 

1160.00 

58.00 

1472.06 

WC=0900 

KIT,  5  YR  COMP  WARR,  FREIGHT  INC 

250.00  EA  HSPFB 

2273 

62,599 

916 

290,000 

14,500 

368,015 

CD=3  P 

2200 

2.5  TON  GWCHP  W/THERHOSTAT,  HOSE  ***  UNIT  COSTS:  *** 

9.52 

262.32 

3.84 

1436.00 

71.80 

1773.96 

WC=0900 

KIT,  5  YR  COMP  WARR,  FREIGHT  INC 

273.00  EA  MSPFB 

2600 

71,613 

1,048 

392,028 

19,601 

484, 29C 

CD=3  P 

2300 

3  TON  GWCHP  W/TEEMOSTAT,  HOSE 

***  UNIT  COSTS:  *** 

10.00 

275.44 

4.03 

1637.00 

81.85 

1998.32 

WC=0900 

HT,  5  YE  COMP  WARR,  FREIGHT  INC 

247.00  EA  HSPFB 

2470 

68,032 

995 

404,339 

20,217 

493,584 

CD=3  P 

2400 

WELL  PUMP,  4"  SUBMERSIBLE, 

***  UNIT  COSTS;  *** 

2.50 

77.38 

0.95 

353.00 

17.65 

448.98 

MC=0900 

1/2  P 

523.00  EA  PLOD 

1308 

40,467 

498 

184,619 

9,231 

234,815 

CD=3  P 

2500 

WELL  POMP,  4"  SUBMERSIBLE, 

***  UNIT  COSTS:  *** 

2.50 

77.38 

0.95 

430.00 

21.50 

529.82 

WC=0900 

3/4  P 

247.00  EA  PLOD 

618 

19,112 

235 

106,210 

5,311 

130,867 

***  UNIT  COSTS:  *** 

0.06 

1.62 

0.02 

0.29 

0.01 

1.91 

92400.00  LF  PLUE 

5280 

149,920 

1,980 

26,796 

1,340 

180,03t 

***  UNIT  COSTS:  *** 

0.40 

12.36 

0.10 

9.80 

0.49 

22.75 

1540.00  EA  PLUC 

616 

19,032 

149 

15,092 

755 

35,02-; 

***  UNIT  COSTS:  *** 

0.88 

27.19 

0.21 

78.00 

3.90 

109. 3C 

770.00  EA  PLUC 

678 

20,935 

164 

60,060 

3,003 

84,16: 

***  UNIT  COSTS:  *** 

0.49 

15.10 

0.12 

34.75 

1.74 

51.71 

1540.00  EA  PLUC 

753 

23,261 

182 

53,515 

2,676 

79,634 

***  UNIT  COSTS:  *** 

0.29 

9.06 

0.07 

5.05 

0.25 

14.44 

770.00  EA  PLUC 

226 

6,978 

55 

3,889 

194 

11,116 

CREW  ID:  0RL290  CURRENCY  in  DOLLARS  PROJECT  ID:  GWHPE2 
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TIKE  10:46:CK 


Thu  26  Aug  1993 


KTAILED  ESTIKATE 


U.S.  Am  CORPS  of  ENGINEERS  H-aCES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  n  CAMPBELL,  KY 

ECO-2:  GROUND  WATER  COUPLED  HEAT  PUMPS  DETAIL  PAGE 

1.  BUILDING  TO  THE  5  FOOT  LINE  /  AA.  GENERAL  CONST  INSIDE  5  FT  LINE 

BASE  BIl 


DIVISION  15  MECHANICAL 


15800  AIR  DISTRIBUTION 
15816  1100  HEATER  W/OPEN  COIL  ELEMENT 


CD=4  HV  1109 
WC=0900 

8  KW 

***  UNIT  COSTS:  *** 
770.00  EA  HSHMD 

2.63 

2026 

72.60 

55,905 

1.02 

783 

187.26 

144,190 

9.36 

7,210 

270.2- 

208,08. 

15840  1000  GALV.  STEEL  SHEET  METAL  DUCT 

ALLOWANCES  FOR  WASTES  ARE  NOT  INaUDED  IN  PRICING, 
mUDED  IN  WEIGHTS 

WASTES  SHOULD  BE 

CD=4  HV  1004 
W00900 

LOW  PRESSURE,  SHOP  FABRICATION 
FIELD  ASSEMBLY  AND  INSTALUTION 

***  UNIT  COSTS:  *** 
19250.00  LB  MSHMF 

0.05 

963 

1.33 

25,694 

0.02 

397 

3.06 

58,905 

0.15 

2,945 

4.5' 

87,94! 

TOTAL  DIVISION  15  MECHAHCAL 

19809 

563,548 

7,402 

1,739,643 

86,982 

2,397,57t 

QUANTITY  DOM  CREW  MANHR  LABOR  EQUIPMENT  MATERIAL  SALESTX  DIRECT  ; 


( 


CRD}  ID:  ORL290 


CURPiMCY  in  DOLLARS 


PROJECT  ID:  GWHPE2 
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Thu  26  Aug  1993 


TIKE  10M6:0t 


miLED  ESTIHATE 


U.S.  Am  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  n  CAMPBELL,  KY 

ECO-2:  GROUND  HATER  COUPLED  HEAT  PUHPS  DETAIL  PAGE 

1.  BUILDING  TO  THE  5  FOOT  LINE  /  AA.  GENERAL  CONST  INSIDE  5  FT  LINE 

BASE  BIl 


DIVISION  16  ELECTRICAL 

QUANTITY  DOM  CREW 

MANHR 

LABOR 

EQUIPMENT 

MATERIAL 

SALESTX 

DIRECT  ‘ 

16050  BASIC  MATERIALS  AND  METHODS 

16111  1100  RIGD  GALVANIZED  STEEL  CONDUIT 

CD=4  EL  nil  3/4  IN  CONDUIT  W/COUPLING 

***  UNIT  COSTS:  *** 

0.06 

1.90 

0.01 

0.69 

0.03 

2.6- 

WC=1100 

7700.00  LF  EELEF 

486 

14,662 

66 

5,313 

266 

20,30i 

16120  4100  PULLED  IN  CONDUIT 

CD=4  EL  4101  1  PAIR  OF  CONDUCTORS 

***  UNIT  COSTS:  *** 

24.21 

730.01 

3.27 

134.52 

6.73 

874.51 

WC=1100 

30.80  MLF  EELEF 

746 

22,484 

101 

4,143 

207 

26,93! 

TOTAL  DIVISION  16  ELECTRICAL 

1232 

37,146 

167 

9,456 

473 

47,241 

TOTAL  FACILITY  AA.  GENERAL  CONST  INSIDE  5  FT  LINE 

21041 

600,694 

7,569 

1,749,099 

87,455 

2,444,817 

TOTAL  BID  ITEM  1.  BUILDING  TO  THE  5  FOOT  LINE 

21041 

600,694 

7,569 

1,749,099 

87,455 

2,444,817 

CRK  ID;  0RL290  CURRENCY  in  DOLLARS  PROJECT  ID:  GWHPE2 
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TIK  10:46:06 


O.S.  AMY  CORPS  of  ENGIKEERS  K-aCES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CANPBELL,  KY 

ECO-2:  GROUND  WATER  COUPLED  HEAT  PUMPS 
2.  SITEWORK  /  AA.  EARTHWORK 


DETAIL  PAGE  4 
BASE  BID 


DIVISION  02  SITE  WORK 

QUANTITY  UOM  CREW 

HANHR 

LABOR 

EQUIPMENT 

MATERIAL 

SALESTX 

DIRECT  $ 

02550  SITE  UTILITIES 

02580  1000  DOMESTIC  WATER  -  DRILLED  AND  CASED  -  INCLUDING 
CASING 

CD=4  AA  1001  4  IN  (lOOMM)  TO  6  IN  (150MK)  DIA 
WC=1600 

***  UNIT  COSTS:  *** 
11300.00  VLF  CLADM 

0.24 

2739 

5.95 

67,280 

3.94 

44,527 

7.69 

86,897 

0.38 

4,345 

17.97 

203,049 

CD=4  AA  1002  8  IN  (21CM)  DIA. 

WC=1600 

***  UNIT  COSTS:  *** 
13200.00  VLF  CLADM 

0.36 

4714 

8.77 

115,783 

5.81 

76,628 

9.66 

127,512 

0.48 

6,376 

24.72 

326,299 

TOTAL  DIVISION  02  SITE  WORK 

7454 

183,062 

121,156 

214,409 

10,720 

529,348 

TOTAL  FACILITY  AA.  EARTHWORK 

7454 

183,062 

121,156 

214,409 

10,720 

529,348 

TOTAL  BID  ITEM  2.  SITEWORK 

7454 

183,062 

121,156 

214,409 

10,720 

529,348 

^jTAL  BASE  BID 

28494 

783,757 

128,725 

1,963,508 

98,175 

2,974,165 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

TOTAL  INa  ADD  ENERGY  SAVINGS  OPPORTUNITY  SURVY 

28494 

783,757 

128,725 

1,963,508 

98,175 

2,974,165 

*  *  *  END  OF  DETAIL  REPORT  *  *  * 


CREW  ID;  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  GWHPE2 
5-AO 


Thu  26  Aug  1993 


U.S.  APMY  COEPS  of  ENGIHEEES  H-CACES 
ENEEGY  SAVINGS  OPPOETOHITY  SOEVY  /  FT  CAHPBELL,  KY 


EC02:  GRODND  WATEE  COTPLED  HEAT  POHPS 


TIKE  10:46:06 
SDHKAEY  PAGE  1 


PEOJECT  NOTES 

EOO-2:  FT  CAHPBELL  FAMILY  BOOSING 

SCOPE  OF  WOEK:  EVALOATE  DSE  OF  GEODND  WATEE  CODPLED  HEAT  POMPS  IN  FAMILY 
BOOSING  AEEAS  AT  FT  CAMPBELL. 


CETW  ID:  OEL290 


COEEENCY  in  DOLLAES 


PEOJECT  ID:  GWHPE2 
5-41 


Thu  26  Auq  1993  U.S.  AltHY  CORPS  of  ENGIKEERS  H-CACES 

ENERGY  SAVINGS  OPPORTUNITY  SDRVY  /  FT  CANPBELL,  KY 
ITEM  AND  FACILITY  SONHARY  ECO-2:  GROUND  WATER  COUPLED  HEAT  PUMPS 

BID  ITEM  1  BUILDING  TO  THE  5  FOOT  LINE 


ID  FACILITY 

COST  TO  PRM 

OVERHEAD 

HOME  OFC 

PROFIT 

BOND 

OTHR  FCTR 

TOTAL  COST  UNIT  COST 

AA  GENERAL  CONST  INSIDE  5  FT  LINE 

22.  Ot 

O.Oi 

7.5t 

2.5t 

0.0^ 

115500.00  SF 

2,444,817 

537,860 

0 

223,701 

80,159 

0 

3;286f537  28.45 

BID  ITEM  TOTAL  1.00  EA 

2,444,817 

537,860 

0 

223,701 

80,159 

0 

3,286,537  3286537.23 

TIME  10:46:06 
SUMMARY  PAGE  I 
BASE  Bir 
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TIKE  10:<6:0 


D  ITEM  AND  FACILITY  SUKHAEY 


D.S.  ARHY  CORPS  of  ENGINEERS  N-QCES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 

ECO-2:  GROUND  WATER  COUPLED  HEAT  PUMPS 


BID  ITEM  2  SITEWORK 


SUMMARY  PAGE 

BASE  BI. 


ID  FACILITY 

COST  TO  PRM 

OVERHEAD 

HOME  OFC 

PROFIT 

BOND 

OTHR  FCTR 

TOTAL  COST 

UNIT  COS 

AA  EARTHWORK 

22.01 

0.01 

7.51 

2.51 

0.01 

1000.00  CY  529,348 

116,456 

0 

48,435 

17,356 

0 

711,595 

711.6 

BID  ITEM  TOTAL 

1.00  EA  529,348 

116,456 

0 

48,435 

17,356 

0 

711,595 

711595.4 

TOTAL  BASE  BID 

2,974,165 

654,316 

0 

272,136 

97,515 

0 

3,998,133 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

0 

TOTAL  INCL  ADD 

2,974,165 

654,316 

0 

272,136 

97,515 

0 

3,998,133 

CREW  ID:  ORL290  CURRENCY  in  DOLLARS  PROJECT  ID:  GWHPE2 
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TIKE  10: <6:06 


Thu  26  Aug  1993 


^ECT  CWE  SDMmy 


U.S.  APJtY  CORPS  Of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 

ECO-2:  GROUND  WATER  COUPLED  HEAT  PUMPS 


SUMMARY  PAGE  4 


ID  BID  ITEM 

QUANTITY  UOM 

BASE  BD 

ADDITIVE 

TOTAL  COST 

UNIT  COST 

1.  BUILDING  TO  THE  5  FOOT  LINE 

2.  SITEWORK 

1.00  £A 
1.00  EA 

3,286,537 

711,595 

3,286,537 

711,595 

3286537.20 

711595.40 

TOTAL  CURRENT  CONTRACT  COST 

3,998,133 

0 

3,998,133 

Cost  Growth  fro*  08/93  to  08/94 
Index  Values:  0000  0000 

0.01 

0 

0 

0 

ESCALATED  CONTRACT  COST 

3,998,133 

0 

3,998,133 

GovernBent-Furnished  Property 

0 

0 

SUBTOTAL 

3,998,133 

0 

3,998,133 

Contingencies 

10.01 

399,813 

0 

399,813 

SUBTOTAL 

4,397,946 

0 

4,397,946 

SIOH  (S&A) 

5.01 

219,897 

0 

219,897 

CURRENT  WORHNG  ESTIMATE 

4,617,843 

0 

4,617,843 

Estiuated  Construction  Tine  365  Days 


CREW  ID:  0RL290  CURRENCY  in  DOLLARS  PROJECT  ID:  GWHPE2 
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TIKE  10:46:0( 


Thu  26  Aug  1993 
iONTEACTOE  DIEECT  SUHKAEY 


U.S.  AEKY  COEPS  of  ENGINEEES  H-QCES 
ENEEGY  SAVINGS  OPPOETOHITY  SUEVY  /  FT  CAMPBELL,  KY 

ECO-2:  GEODND  WATEE  COUPLED  HEAT  POMPS 


SUKKAEY  PAGE 


ID  CONTEACTOE 


_  **  TOTAL  DIEECT  *  *  SOBCOH  * - 

PM  QUANTITY  UOM  KAHHES  LABOE  EQUIPMENT  HAT  W/TX  AMOUNT  PCT  W/OHiP  SDBTOTAl 


AA  GENEEAL/PEIME 
TOTAL  DIEECT 


115500.00  SF  28494  783,757  128,725  2,061,683  2,974,165  lOO.Ot 

28494  783,757  128,725  2,061,683  2,974,165  lOO.Ot 


0  2,974,161 


CEEW  ID;  OEL290 


CDEEENCY  in  DOLLAES 


PEOJECT  D;  GWHPE2 

5-^*5 


TIKE  10:46:0< 


Thu  26  Aug  1993 
K)NTEACTOR  INDIRECT  SUfflARY 


U.S.  ARHY  CORPS  of  ENGINEERS  H-QCES 
ENERGY  SAVINGS  OPPORTDHITY  SURVY  /  H  CAMPBELL,  KY 

ECO-2:  GROUND  WATER  COUPLED  HEAT  PUMPS 


ID  CONTRACTOR 


-  tit  OVERHEAD  ***  -  ****  PROFIT  ****  - 

PH  SUBTOTAL  AMOUNT  PCT  HOFCi  AMOUNT  PCT  BONDI  OTHRI 


AA  GENERAL/PRIME 

TOTAL  OVERHEAD  (  PROFIT 


2,974,165  654,316  22.0^  0.0  272,136  7.5t  2.5\  O.Ot 

654,316  22.0\  272,136  7.5^ 


SUMMARY  PAGE  ( 

tiiiiii  TOTAL  CONTRACT  ******* 
AMOUNT  PCT  UNIT  COST 

3,998,133  100.01  34.62 


CRK  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  GWHPE2 
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TIKE  10:46:06 


Thu  26  Aug  1993 


KI  DIVISION  SDKHAJY 


l).S.  ARHY  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTONITY  SORVY  /  FT  CAMPBELL,  KY 

ECO-2:  GSODND  WATER  COOPLED  HEAT  POHPS 


SOKKARY  PAGE  7 


—  *****  TOTAL  *  — 


ID  CSI  DIVISION 

MANHOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

DIRECT 

02  SITE  WORK 

7454 

183,062 

121,156 

214,409 

10,720 

529,348 

15  MECHANICAL 

19809 

563,548 

7,402 

1,739,643 

86,982 

2,397,576 

16  ELECTMCAL 

1232 

37,146 

167 

9,456 

473 

47,242 

TOTAL  DIRECT 

28494 

783,757 

128,725 

1,963,508 

98,175 

2,974,165 

CREW  ID:  0RL290 


CURRENCY  in  DOLLARS 
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U.S.  AMY  CORPS  of  EHGIKEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  FT  CAMPBELL,  KY 


ECO-2:  GROUND  WATER  COUPLED  HEAT  PUMPS 


TIME  10:<6:0t 
SUMMARY  PAGE  ( 


*****  TOTAL  * 


ID  SYSTEM 

MANHOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

DIRECT 

08  PLUMBING 

7552 

220,126 

2,530 

159,352 

7,968 

389,975 

09  HEATING, VENTILATION  S  AIR  CONDIT 

12257 

343,422 

4,872 

1,580,291 

79,015 

2,007,601 

11  INTERIOR  ELECTRICAL 

1232 

37,146 

167 

9,456 

473 

47,242 

16  SITE  UTILITIES 

7454 

183,062 

121,156 

214,409 

10,720 

529,348 

TOTAL  DIRECT 

28494 

783,757 

128,725 

1,963,508 

98,175 

2,974,165 

CREW  ID:  0RL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  GWHPE2 
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BIPHEKT  SOmSY 


D.S.  AM  COUPS  of  ENGIKEEES  M-aCES 
ENEEGY  SAVINGS  OPPORTUNITY  SORVY  /  n  CAMPBELL,  KY 

ECO-2:  GROUND  MATER  COUPLED  HEAT  PUHPS 


SUHKARY  PAGE  9 


***  BOOK  VALUE  ***  ADJ  FACTOR  ADJDSTD  BOOK  OP  --  HRLY  —  DPB  ****  TOTAL  **** 


EQUIP  DESCRIPTION  LIFE  HRS  TL  HRLY  OWHRSHP  OWNS  OVTH  OWNRSHP  EXPENSE 

RATE 

RATE 

HOURS 

COST 

EKI20  SHALL  TOOLS 

1.40 

1.40 

5974 

8,363 

ETR50  TRUCK  (  DRILL  RIG, 335  HP,  6-3/4 

80.74 

80.74 

1491 

120,362 

TOTAL  PROJECT  EQOIPKENT  HOURS 

7465 

128,726 

PROJECT  ID:  GKHPE2 
5-49 
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SUKHARY 


O.S.  ARHY  CORPS  of  ENGINEERS  H-QCES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 

ECO-2:  GROUND  WATER  COUPLED  HEAT  PUMPS 


SUMMARY  PAGE  1C 


--  HRLY  -- 


****  TOTAL  ****“ 


CRAFT 

DESCRIPTION 

BASE 

OVERTM 

TXS/INS 

FRNG 

TRVL 

RATE 

RATE 

HOURS 

COST 

LELEC 

ELECTRICIANS 

20.50 

0.01 

24.01 

7.49 

0.00 

32.91 

25.79 

1232 

37,147 

LLABR 

LABORER/HELPER 

17.25 

0.01 

24.01 

3.07 

0.00 

24.46 

18.52 

9841 

241,449 

LPLUM 

PLUMBERS 

21.25 

0.01 

24.01 

4.50 

0.00 

30.85 

25.55 

7365 

228,045 

LSHMT 

SHEET  METAL  WORKERS 

19.90 

0.01 

24.01 

5.20 

0.00 

29.88 

25.06 

2714 

74,873 

LSPFI 

STEAM/PIPEFITTERS 

20.95 

0.01 

24.01 

3.85 

0.00 

29.83 

26.12 

7343 

202,245 

TOTAL  PROJECT  MANHOURS 

28495 

783,759 

*  *  *  END  OF  SUMMARY  REPORT  *  *  * 
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Bard  Water  Source  Heat  Pumps 
T(^  Into  The  Most  Efficient 
Clergy  Source  Avmlable... 
Ground  Water 


Tloe  Smart  Choice  For  Efficiency 

Hard  W  aicr  Source  Heat  Pumps  really  are  ilie  smart  choice  when 
healing  and  cooling  your  home.  In  a  study  comparing  costs  to 

•ind  cool  an  1800  scy  foot  home  in  Dayton,  Ohio,  with 

1  requirements  of  30.000  cooling  and  53,000  heating.  Hard 
Water  Source  units  provided  significant  .savings  over  con\'eniional 
sources. 


s 


Bard  Water  Source 
Heat  Pump 

Heating=S787.85 

Cooling=$146.82 

Total=$934.67 


Fuel  Oil 

Heating=Sn28.87 

Cooling=$197.76 

Total=S1326.63 


Air  Source  Heat  Pump 
Heating=S1240.91 
Cooling=$197.76 
Toral=S1438.67 


Natural  Gas 
Heatlng=S739.09 
Cooling=S197.76 
Total=S936.85 


Propane  Gas 
Heating=S1 194.79 
Cooiing=S1 97.76 
Total=S1392.55 


B 


BARD  QUALITY  Since  Bard 
began  manufacturing  heating 
and  cooling  products  hack  in 
1914.  our  company  has  grown  in 
hundreds  of  ways.  But  some  things 
never  change.  Our  commitment  to 
cluality  is  one  of  them. 

At  Bard,  only  the  finest  materials 
and  workmanship  go  into  our 
products.  All  components  are 
carefully  tested  during  production. 
And  ewer}’  unit  is  test-operated 
before  packaging. 

TlKit  extra  concern  for  quality.  It  s 
what  makes  Bard  one  of  America's 
leading  manufacturers  of  heating 
and  cooling  products  today.  It  has 
since  1914. 


Comparison  based  on  all  units  meeting  1992 
efficienq^  standards 

*  Gas  and'oil  Furnace  =  78%  AFUE 

•  Air  Source  Heat  Pump  =  10.0  SEER  and  6,80  HSIT 

*  Air  Conditioners  =  10.0  SEER 

•  Water  Source  Heat  Pump  =  13.5  EER  and  2.92  COP 

Cost  figures  based  on  Depanment  of  Energ}'  Report, 

March,  1991 

Electricit)'  8. 2ac,' KW' h 

Natural  Gas  60.5^c  therm  or  56.23/MCi- 

No.  2  Heating  Oil  SI. 29.' gallon 

Propane  S0.89.'''gallon 


Bard  Manufacturing  Company  \ 

— —  -  I  ;  -  I  I  X'.y  ■ 


191-1  Randolph  Drive 
Brvan.  Ohio  -i.^riOh 


l•oml  No.  ,S3(H9  lulv.  IWl 
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HIGH  EFFICIENCY  WATER  SOURCE 
SPLIT  SYSTEM  HEAT  PUMPS 

SUITABLE  FOR: 

GROUND  WATER  APPLICATION  —  WATER  TEMP.  45°-75°F 
EARTH  LOOP  APPLICATION  —  TEMP.  RANGE  30°-110°F 
Cooling  Capacities:  Up  to  43,500  BTU  EER:Upto14.2 
Heating  Capacities:  Up  to  49,500  BTU  COP:  Up  to  3.5 


Designed  for 
Low  Water 
Consumption 

The  Bard  Water 
Source  Split  System 
Heat  Pump  delivers 
economical,  year- 
round  comfort  by  utilizing 
nature^  most  abundant  and 
efficient  solar  energy  collector 
—  ground  water.  It  costs  70% 
less  to  operate  than  resistance 
type  heaters,  50%  less  than  oil, 
and  35%  less  than  gas.  Plus,  it 
cools  and  dehumidifies  in  the 
summer  resulting  in  a  savings 
of  up  to  50%  over  conven¬ 
tional  air  conditioning. 


Compressor  Unit 

All  units  are  shipped  prewired 
for  fast,  easy  installation  in 
residential  or  commercial 
buildings.  They  are  available  in 
three  popular  models.  And  for 
added  versatility,  an  optional 
domestic  hot  water  heat 
exchanger  can  be  field 
installed  to  reduce  hot  water 
heating  costs  an  extra 
29-44%. 

The  Bard  Water  Source  Split 
System  Heat  Pump  makes  the 
perfect  “add-on”  to  oil,  gas  or 
electric  furnaces.  It  can  also  be 
used  for  independent  heating/ 
cooling  applications. 

Totally  enclosed  for  quiet 
Indoor  operation.  Absorbs  heat 
from  ground  water  on  heating 
cycle;  disperses  heat  to 


ground  water  on  cooling  cycle. 
Designed  for  easy  hook-up  to 
supply  water  system.  Ideal  for 


Engineered  Features 


Steel  Cabinet: 

Finished  with  baked-on 
polyester  enamel  in  a  sound- 
insulated  cabinet  that  houses 
the  compressor  and  water  coil 
section. 

High  Efficiency  Scroll 
Compressor 

Energy  Efficient  —  The  scroll 
compressor  offers  a  smooth, 
continuous  compression 
process  with  very  few  flow 
losses,  in  addition,  it  requires 
no  valves  and,  therefore, 
eliminates  all  valve  losses. 
Finally,  unlike  a  piston,  the 
scroll  compressor’s  suction 
and  discharge  locations  are 
separate,  substantially 
reducing  heat  transfer 
between  the  suction  and 
discharge  gas.  The  net  result 
is  higher  energy  efficiency 
than  piston  technology. 

Volumetric  Efficiency: 

Scroll  has  no  re-expansion 
volume,  which  increases 
compressor  capacity  in  high 
compression  ratio  operating 
conditions. 


Sound: 

Scroll’s  low  gas  pulses, 
combined  with  the  elimination 
of  valves  (and  associated  valve 
noise),  result  in  a  smooth  and 
quiet  compression  process. 
When  compared  with  piston 
type  compressors  for  sound 
and  noise,  scroll  is  superior. 

5  Minute  Compressor 
Time  Delay: 

Provides  short  cycle 
protection. 

Lockout  Circuit: 

Permits  remote  resetting  of 
safety  controls  from  room 
thermostat. 

High  and  Low  Pressure 
Controls: 

Stop  unit  in  the  event  of  water 
loss  and  prevent  coil  freeze  up. 

Service  From  Top: 

Permits  easy  access  to 
electrical  and  water  piping 
connections. 

Control  Circuit: 

Specially  designed  to  permit 
heat  pump  operation  below 


building  thermal  balance  point. 
Maximizes  energy  savings 
when  using  as  an  “add-on” 
to  fossil  fuel  furnace. 

Cupro-Nickel  Coaxial: 

Water  coil. 

Fully  Insulated  Water  Coil: 

Our  standard  cupro-nickel 
water  to  refrigerant  coil  Is 
completely  insulated  to  prevent 
frost  build-up  at  low 
temperature  operation. 

Service  Access  Ports: 

Permit  service  pressure  check 
of  discharge  and  suction 
pressures. 

Thermostatic  Expansion 
Valve: 

For  wide  range  refrigerant 
control. 

Waste  Heat  Recovery 
Valve: 

Specially  integrated  inlet 
and  outlet  valves  provide  for 
installation  of  a  hot  water 
heat  exchanger. 


Optional  Accessories: 

Room  thermostat,  water  flow 
controls,  loop  pump  modules, 
and  hose  kits. 

Optionat  Low  Temperature 
Thermostat: 

Senses  refrigerant  temperature 
and  shuts  off  the  compressor 
should  extremely  low  anti¬ 
freeze  temperature  or  loss  of 
fluid  flow  occur.  Required  for 
earth  loop  applications. 

Optional  Field  Installed 
HRU2-B  Exchanger 

Double  wall  vented  heat 
exchanger,  sealed  ball  bearing 
water  pump,  secondary  hot 
water  thermostat  internally 
fused,  disconnect  switch,  air 
bleed  port  and  refrigerant  port. 


0©©© 


Specifications 


aECTRK^AL  fUnWG  <60HZ/V/PH^  -y  - 

POperattng  Voltage  Range _ 

Mtnimum  Circuit  Ampacity _ 

-t- Field  Wire  Size _ 

-F-F  Delay  Fuse  Maximum  of  Ckt  Bkr _ 

Total  Unit  Amps  230/208 

Volts _ 

Rated  Load  Amps  230/208 _ 

Branch  Ckt.  Selection  Current _ 

Lock  Rotor  Amps  230/208  _ 

Coaxial-Water _ 

Water  Connections 

REFRIGERANT  CONNCTON  AND  CHARGE 

Suction  Line  Fitting _ 

Liquid  Line  Fitting _ 

Factory  Charge  R-22  Oz. _ 

Shipping  Weight  lbs. _ 

+60  degree  C  copper  wire  size 
++Maximum  time  delay  fuse  or  HACR  type  circuit  breaker 

Capacity  and  Efficiency  Ratings 
ARi  Certified 


•  WOSlOA 

'  :•  •  WOS36A  1 

^  •  WQS42A 

230/208-1 

230/208-1 

230/208-1 

197-253 

197-253 

197-253 

18 

23 

32 

«1? 

fflO 

#8 

30 

40 

55 

12.65/13.95 

14.4/16.65 

20.0/24.5 

230/208 

230/208 

230/208 

12.65/13.95 

14.4/16.65 

20.0/24.5 

13.9 

18.0 

25.0 

76/76 

90.5/90.5 

107/107 

Cupro- Nickel 

Cupro- Nickel 

Cupro- Nickel 

FPT 

%*'  FPT 

1”  Hose 

' 

-10 

-10 

-12 

•6 

-6 

-6 

51  oz. 

56.5  oz. 

88.5  oz 

135 

150 

210 

Legend 

EWT  ~  Entering  water  temperature  *F 
(or  fluid  temperature  if 
applicable) 

GPM  -  Water  flow  rate  —  gallons 
per  minute 

EAT  -  Entering  air  temperature  '’F 
(dry  butb/wet  bulb) 

TC  =  Total  cooling  capacity  Btu/Hr 

SC  =  Sensible  cooling  capacity 

Btu/Hr 

THR  =  Total  heat  of  rejection  Btu/hr 

EER  =  Energy  efficiency  ratio  — *  total 
cooling  -r  total  unit  watts 

TH  =  Total  heating  capacity  Btu/Hr 

THA  =  Total  heat  of  absorption  Btu/hr 

COP  =  Coefficient  of  performance  — 
total  heating  +  (total  unit 
watts  X  3.413) 

ESP  =  External  static  pressure  (inches 
of  water) 


(Ground  Water  Source  Heat  Pump) 


ii:,-:.  ... 

RATED 

AlRnjOW'^+- 

TYPE 

H20 

COOUNG  © ..  -x.;;; 


50*FEwr  -■ 


HEATING  " 

- 1- - - - - ._:2 _ _ REFRIGERANT:. 

70*F^  :  50°F^?  CONTROL-r 

BTU/HR  1'  COP:  BTU/HR  I ;  COP  •  ORIFICE  SIZE  • 


WQS30A  BC24B 


WQS30A  A36AQ-A® 


WQS36A  BC36B  B 


WQS36A  A36AQ-A® 


WQS42A  I  A42AQ-A®I 


1150  .15  5 


1200  .25 


1440  J  .23 


41500  I  11.6  I  43500  |  14.0  |  49500  |  3.40  |  40000  J  3.00 


Capacity  and  Efficiency  Ratings  (Closed-Loop  Heat  Pump)® 


CONDENSING 
.  UNIT  ' 
MODaNO^' 


WQS30A 


WQS30A 

WQS36A 


WQS36A 


WQS42A 

W0S42A 


EVAPORATOR 
CdLMODa: 
V-  NUMBER 


BC24B 


A36AQ-A 

BC36B 


A36AQ-A 


BC36B 

A42AQ-A 


COOUNG*  © 
TTFEWT 


+  .  HEATING® 
”  32"FEWT 


‘  REQUIRED 
REFRIGERANT. 
..  CONTROL 
•ORinCESIZE 


1 

1  875  i 

1  .15  1 

r 

O  Rated  in  accordance  with  ARI  standard  325,  "Standard  for  Ground  Water  Source  Heat  Pumps."  which  includes  Watt  allowance  for  water  pumping. 

Cooling  capacity  based  on  80®F  DB  67®F  WB  entering  air  temperature. 

Heating  capacity  based  on  70“F  DB  entering  air  temperature. 

Tested  in  accordance  with  ARI  Standard  330-90  “Ground  Source  Closed-Loop  Heat  Pumps."  which  includes  watt  allowance  for  water  pumping, 
indoor  coif  type  A  =  "A"  Coil  B  =  Blower  Coil 

Static  pressure  loss  for  add-on  "A"  coils  and  available  static  pressure  for  duct  systems  on  blower  coils. 

C.S.A  verified  tor  energy  performance. 

IMPORTANT  INFORMATION 

◄  Orifice  change  required  for  indoor  coil  to  orifice  size  shown.  Correct  size  orifice  is  shipped  with  condensing  unit  and  packaged  with  the  installation  instructions ' 


Capacity  Multiplier  Factors 


Water  Coil  Pressure  Drop 


HOF  RATED  AIR  FLOW 


Total  Btuh 


Sensible  Btuh 


MODa  WQS30A 


WQS36A  MODa 


-  WOS42A 


PSIG  •  1  Ft.  Hd. 

5.8 


Rated  Flow 
Plus-GPM 
2 
4 
6 


1  •  COOUNG  1 

BTUH 

WATTS 

1.01 

1.00 

1.03 

1.01 

1.05 

1.02 

1.06 

1.02 

Capacity  and  Efficiency  Application  Ratings 


SC 

am 

SES 

30® 

75/62 

30500 

24100 

37800 

1830 

5 

80/67 

31100 

24600 

40400 

18.90 

70 

19200 

11800 

2.80 

85/72 

35000 

25500 

44500 

19.50 

75/62 

30400 

23800 

37700 

17.30 

40® 

5 

80/67 

31000 

24400 

40200 

17,80 

70 

22900 

15700 

3.20 

85/72 

34800 

25400 

44200 

18.40 

50 

75/62 

30000 

23500 

37600 

16.20 

5 

80/67 

30800 

24200 

40000 

16.70 

70 

26600 

19500 

3.50 

85/72 

34700 

25300 

44000 

17.20 

60 

75/62 

29600 

23200 

37400 

15.00 

5 

80/67 

30700 

23900 

39800 

15.50 

70 

30300 

23400 

3.90 

85/72 

34600 

25100 

43700 

15.90 

70 

75/62 

29400 

22800 

37000 

13.60 

5 

80/67 

30600 

23600 

39400 

14.20 

70 

34000 

27200 

4.20 

85/72 

34500 

24600 

43300 

14.60 

80 

75/62 

28600 

22400 

36500 

12.50 

5 

80/67 

30000 

23200 

38800 

12.80 

70 

37700 

31100 

4.60 

85/72 

33700 

24400 

42700 

13.20 

90 

75/62 

27600 

22000 

35700 

11.10 

5 

80/67 

29400 

22800 

38100 

11.40 

85/72 

32300 

24000 

41800 

11.70 

75/62 

26000 

21600 

34900 

9.60 

too 

5 

80/67 

27700 

22300 

37100 

9.90 

85/72 

30500 

23500 

40800 

10.20 

110 

75/62 

24000 

21100 

33800 

8.00 

5 

80/67 

25600 

21800 

36000 

6.30 

85/72 

28100 

22900 

39600 

8.50 

75/62 

30000 

19800 

36000 

1880 

30® 

5 

80/67 

31900 

20500 

38600 

19.30 

70 

19400 

14200 

3.00 

_ 

85/72 

35300 

21700 

42200  ^ 

20  00 

75/62 

29800 

19700 

35800 

17.80 

40® 

5 

80/67 

31800 

20300 

38200 

18.00 

70 

22900 

17100 

3.30 

85/72 

34900 

21400 

41900 

18.70 

75/62 

29700 

19600 

35700 

16.60 

50 

5 

80/67 

31600 

20200 

38000 

17.10 

70 

26400 

20000 

3.50 

85/72 

34700 

21200 

41800 

17.60 

75/62 

29400 

19500 

35600 

15.30 

60 

5 

80/67 

31300 

20100 

37900 

15.90 

70 

29900 

22900 

3.80 

85/72 

34300 

21100 

41600 

16.40 

75/62 

28700 

19400 

35200 

14.00 

70 

5 

80/67 

30200 

20000 

37500 

14.50 

70 

33000 

25800 

4.00 

_ 

85/72 

33600 

21000 

41200 

15.00 

75/62 

27700 

19200 

34700 

12.60 

80 

5 

80/67 

29600 

19800 

36100 

13.00 

70 

36900 

28700 

4.30 

85/72 

32500 

20700 

40500 

13.50 

75/62 

26500 

18900 

33900 

11.00 

90 

5 

80/67 

28300 

19400 

36000 

11.50 

85/72 

31000 

20400 

39600 

11.90 

75/62 

24900 

18400 

33000 

9.40 

100 

S 

80/67 

26600 

19000 

35100 

9.80 

85/72 

29200 

19900 

38500 

10.10 

75/62 

23000 

17900 

31800 

7.70 

110 

5 

80/67 

24600 

18500 

33800 

6.00 

85/72 

27000 

19400 

37100 

8.20 

75/62 

35400 

\mm 

[■Hi 

■IH 

30® 

5 

80/67 

37400 

27400 

18.40 

70 

26800 

17300 

85/72 

41100 

28600 

52900 

19.00 

Urn 

75/62 

26400 

44400 

16.70 

40® 

5 

80/67 

27200 

47800 

17.30 

70 

30600 

21300 

85/72 

28500 

52700 

17.80 

■il 

75/62 

35000 

26100 

44200 

15.60 

mm 

50 

5 

80/67 

36800 

26900 

47600 

16.10 

70 

25300 

85/72 

40900 

28200 

mnn 

75/62 

34900 

26000 

44100 

14.40 

60 

5 

80/67 

36400 

26400 

47500 

14.90 

70 

38200 

29300 

85/72 

40800 

28000 

52100 

15.30 

mm 

75/62 

34800 

25900 

44000 

13.20 

70 

5 

80/67 

36200 

26600 

46900 

13.60 

33300 

4.10 

85/72 

40700 

51500 

14.00 

75/62 

34200 

25800 

43800 

11.90 

■m 

80 

5 

80/67 

35800 

26500 

46700 

12.30 

70 

45800 

37300 

85/72 

40000 

27800 

51300 

12.60 

mm 

wm 

75/62 

33200 

25700 

43000 

10.60 

80/67 

35300 

26400 

45900 

10.90 

85/72 

38900 

27700 

11.20 

75/62 

31800 

25300 

41700 

100 

5 

80/67 

33900 

26100 

44500 

85/72 

37300 

27300 

48900 

mu 

^nm 

75/62 

30000 

24700 

39900 

w^m\ 

5 

80/67 

32000 

25500 

42500 

85/72 

35200 

26700 

46700 

.Mi 

VU- 

M  : 

75/62 

36200 

26500 

44400 

IlkLis 

30® 

s 

80/67 

38200 

27000 

47000 

19.20 

70 

24800 

17200 

3.20 

85/72 

42000 

28500 

52700 

19.80 

75/62 

26300 

44200 

17.30 

40® 

5 

80/67 

26900 

46900 

17.90 

70 

28700 

21100 

3.40 

85/72 

28200 

52500 

18,40 

75/62 

35500 

26000 

44000 

16.00 

SO 

5 

80/67 

37800 

46800 

16.50 

70 

32600 

25000 

3.70 

mSEm 

35300 

25900 

43800 

14.70 

60 

5 

26700 

46700 

15.10 

70 

36500 

28900 

4.00 

27900 

51900 

15.60 

mmm 

70 

5 

26600 

13.70 

70 

39800 

32800 

4.20 

USES 

KIM 

75/62 

34100 

25700 

43400 

80 

5 

80/67 

36400 

26500 

46200 

44300 

36700 

4.40 

85/72 

mituxm 

27600 

50700 

75/62 

32700 

25300 

42700 

10.50 

90 

5 

80/67 

34800 

26100 

45400 

10.80 

38300 

49900 

11.10 

24400 

41500 

Kmi 

100 

32700 

25300 

44200 

9.40 

HI 

26500 

48500 

9.60 

Mi 

75/62 

28200 

23200 

39900 

7.60 

KuH 

80/67 

30100 

24000 

42500 

7.90 

mMM 

HH 

85/72 

33100 

25200 

46700 

8.10 

1  i, 

1 

75/62 

41400 

1  30000 

51 4X 

19.20 

IlHi 

MM 

30® 

6 

80/67 

43900 

54600 

19.x 

70 

300X 

192X 

mw 

85/72 

48300 

601 X 

20.40 

■m 

75/62 

41100 

29900 

51 2X 

17.70 

imm 

40® 

6 

80/67 

43700 

30900 

544X 

18.20 

70 

350X 

^Mi 

85/72 

48100 

324X 

599X 

16.x 

limfjm 

minm 

40800 

29800 

51  OX 

16.20 

mm 

43500 

30800 

542X 

16.70 

400X 

294X 

47800 

32300 

597X 

17.20 

75/62 

40300 

14.70 

60 

6 

80/67 

42900 

15.20 

70 

34 5X 

3.80 

85/72 

47200 

595X 

15.60 

75/62 

39400 

29600 

X7X 

13.x 

70 

6 

80/67 

41500 

539X 

13.70 

70 

BS9 

4.x 

85/72 

46200 

321M 

14.10 

75/62 

i  38300 

294X 

504X 

:  11.90 

80 

6. 

80/67 

408X 

30400 

535X 

:  12.30 

70 

550X 

447X 

4.30 

85/72 

449X 

31900 

589X 

12.x 

75/62 

368M 

495X 

10.60 

90 

6 

80/67 

392X 

10.80 

85/72 

432M 

31 6X 

578X 

11.10 

mm 

9.20 

9.x 

■cilcitliM 

9.70 

mm 

■■ 

75/62 

33000 

460X  1 

80/67 

352X 

29500 

BH 

85/72 

38700 

■cumiumI 

imi 

mm 

©  Unit  only 

©  Requires  anti-freeze  solution 


zz' 

szs^ 

30® 

75/62 

484X 

X.10 

6 

X/67 

51 8X 

20.70 

2MX 

B 

2.x 

M/72 

566X 

21.x 

75/62 

398X 

270X 

462X 

16.x 

40® 

6 

X/67 

418X 

279X 

574X 

19.x 

70 

333X 

229X 

3.10 

M/72 

466X 

292X 

564X 

19.x 

X 

75/62 

394X 

268X 

16.80 

6 

80/67 

278X 

512X 

17.x 

.  70 

375X 

274X 

3.30 

M/72 

462X 

290X 

X2X 

17.80 

75/62 

392X 

266X 

478X 

15.20 

X 

6 

X/67 

408X 

275X 

■jUjVfl 

15.x 

70 

428X 

XOX 

3,X 

85/72 

289X 

16.10 

75/62 

X5X 

265X 

70 

6 

80/67 

400X 

274X 

508X 

70 

465X 

XSX 

3.80 

I^^MI 

mmm 

288X 

mm 

75/62 

26200 

475X 

12.x 

HBlIMI 

■m 

Dj 

80/67 

394X 

27100 

506X 

12.40 

m 

85/72 

434X 

285X 

556X 

12.80 

75/62 

34X0 

2MX 

4X00 

KPH 

i^hmI 

80/67 

372X 

2XX 

498X 

wTim 

HH 

85/72 

ESIi 

54 8X 

11.10 

IX 

75/62 

321 X 

251 X 

45X0 

9.x 

6 

80/67 

342X 

259X 

48600 

9.30 

85/72 

376X 

273X 

53500 

9,50 

75/62 

286X 

242X 

44X0 

7.x 

80/67 

305X 

250X 

46400 

7.80 

85/72 

335X 

26300 

51600 

8.x 
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Water  Row  Control  Accessories 
For  Ground  Water  Application 


-trimi 

WQS30A 

WQS36A 

8603-011 

1 

Constant  flow  valve 

5  GPM  MPT 

WQS42A 

8603-007 

1 

Constant  flow  valve 

6  GPM  MPT 

All 

8603-016 

1 

Solenoid  valve 

MPT 

Ail 

8603-012 

■ 

Optional  Row  Meter  1-10  GPM 

MPT  used  to  ineasure 
water  flow  through  system 
may  be  permanently  installed. 

All 

8603-017 

1 

Optional  Row  Meter  1-17  GPM 

1  ”  FPT  used  to  measure  water 
flow  through  system  may 
be  permanently  installed. 

Domestic  Hot  Water 
Heat  Exchanger  (HRU2-5B) 

The  domestic  hot  water  heating  system  works  on  the  principle  of 
refrigerant-to-water  heat  exchange.  This  system  is  designed  specifically 
to  heat  water  with  the  rejected  heat  from  the  heat  pump  compressor. 
Each  heat  recovery  unit  includes  a  specially  designed  heat  recovery 
coil  (heat  exchanger)  which  is  an  integral  part  of  the  basic  heat  pump 
unit  construction. 


©  Automatically  regulated  with  water  constant  flow  valves. 

©  When  heat  pump  is  in  heating  mode  and  operating.  It  heats  water  at  a  COP  of  3.2  for  a  67% 
energy  savings  over  conventional  electric  water  heaters. 

©  When  heat  pump  is  in  cooling  mode  and  operating,  it  heats  water  for  free,  offering  a  100%  energy 
savings  over  conventional  electric  water  heaters. 


Flow  Rates  Required 
To  Maintain  Rated  Capacity 


Flow  rate  required  GPM  water  5  6 

Flow  rate  required  GPM  15%  propylene  glycol*  6.5  7.8 

Flow  rate  required  GPM  30%  propylene  glycol* _  8.0  9.6 


*For  earth  loop  application  with  anti-freeze  solution. 


Add-On  Component  Selection  List 


PI 

£ji??r!rvi 

WQS30A.  WQS36A 

A36AQ-A 

Gas 

8403-017 

n 

8404-009 

1 

Q674L1181  Subbase 

WQS30A.  WQS36A 

A36A0-A 

Oil 

8403-017 

1 

T874R1129  Thermostat 

8404-009 

1 

0674L1181  Subbase 

8201-015 

1 

isolating  Relay 

WQS30A 

BC24B 

•None 

8403-017 

1 

T874R1129  Themiostat 

8404-009 

1 

Q674L1181  Subbase 

WQS36A 

BC36B 

•None 

8403-017 

1 

T874R1129  Thermostat 

8404-009 

1 

Q674L1181  Subbase 

WQS42A 

A42AQ-A 

Gas 

8403-017 

1 

T874R1129  Thermostat 

8404-009 

1 

Q674L1161  Subbase 

WQS42A 

A42AQ-A 

Oil 

8403-017 

1 

T874R1129  Thermostat 

8404-009 

1 

Q674L11B1  Subbase 

8201-015 

!  1 

WQS42A 

BC36B 

•None 

8403-017 

n 

8404-009 

_L. 

Q674L1181  Subbase  I 

•Blower  coil  application.  Suitable  for  upllow,  horizontal  or  counterflow  application. 


Compressor 
Water  Coil  Section 


Charged  Tubing 


WQS30A 

WQS36A 

CTO* 

3/b*'  &  3/4" 

CT15 

V/’  &  Ve" 

CT25 

V4"  &  3/4" 

CT35 

3/8"  &  3/4" 

CT45 
%"  &  3/4" 

WQS42A 

CTO-12* 

3/8"  &  V 

CT15-12 
%"  &  %" 

CT25-12 
&  Ve" 

CT35-12 

CT45-12 

3/8"  &  7b" 

‘'1/2  stub  kit  available  CTO-A  or  CTO-1 2A. 


Dimensions 


11 

■  >5 

if 

A-Width 

18" 

IT 

B-Depth 

2372" 

28" 

C-Heiqht 

24" 

24" 

BARD  MANUFACTURING  CO. 
BRYAN,  OHIO  43506 

Since  1914... Moving  ahead, 
just  as  planned. 


Specifications  subject  to 
change  without  notice. 

Before  purchasing  this  appliance,  read 
important  energy  cost  and  efficiency 
information  available  from  your  retailer. 


Form  No. 

S3184 
May,  1993 


E 
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6  HEAT  RECLAIM  AT  THE  COMMISSARY 


The  ECO  evaluation  consisted  of  quantifying  the  available  heat  that  was  recoverable  and 
determining  the  best  use  of  the  heat.  The  heat  is  recovered  from  the  hot  suction  gases  after 
they  leave  before  the  gases  pass  through  the  condensing  units.  The  heat  is  recovered  in  a 
shell  and  tube  heat  exchanger.  The  system  consists  of  four  heat  exchangers.  Two  of  the  heat 
exchangers  add  heat  to  a  circulating  loop  that  serves  restrooms  and  the  employee  break  area. 
The  other  two  heat  exchangers  add  heat  to  the  circulating  loop  that  serves  the  produce,  meat 
and  other  food  processing  areas. 

This  section  contains  the  analysis  results  for  the  study  on  heat  reclaim  at  the  commissaiy. 
Included  in  this  section  are  two  figures  describing  the  layout  of  refrigeration  equipment,  the 
life  cost  analysis,  cost  estimate,  and  energy  calculations  for  the  project. 


SYSTEMSICORP 


Knoxville,  TN 
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FIGURE  10.3-3-1  ■  COMMISSARY  & 
RECLAIM  LOOP  PIPING  LAYOUT 

SCALE:  1”  =  75' 

W  =  APPROXIMATE  LOCATION  OF  60  GALLON.  140T  HOT  WATER  HEATER 
X  =  APPROXIMATE  LOCATION  OF  REFRIGERATION  ROOM  (IN  MEZZ.  AREA) 

Y  =  APPROXIMATE  LOCATION  OF  42  GALLON.  140T.  HOT  WATER  HEATER 
Z  =  APPROXIMATE  LOCATION  OF  450  GALLON.  160*F.  HOT  WATER  SYSTEM 

b~2 


FIGURE  10.3.3.2  -  COMMISSARY 


REFRIGERATION  EQUIPMENT  LAYOUT 


NOTE;  TWO  SYSTEMS  SHOWN  DASHED  ARE  NOT  YET  IN  PLACE  AT  TIME 
OF  SURVEY  BUT  ARE  BEING  INSTALLED  IN  THE  NEXT  WEEK  OR 
TWO.  TO  REPLACE  ALL  EXISTING  SYSTEMS  NOT  SHOWN. 
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LIFE  CYCLE  COST  AJ^ALYSIS  SUMMARY  STUDY:  EC03 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 

INSTALLATION  &  LOCATION:  FT.  CAMPBELL  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  003-2702  HEAT  RECOVERY 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  HEAT  RECOVERY 

ANALYSIS  DATE:  09-03-93  ECONOMIC  LIFE  20  YEARS  PREPARED  BY:  KEITH  DERRINt 

1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  17490. 

B.  SIOH  $  875. 

C.  DESIGN  COST  $  875. 

D.  TOTAL  COST  (lA+lB+lC)  $  19240. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1992 


UNIT  COST 

SAVINGS 

ANNUAL 

.  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS ( 5 ) 

A. 

ELECT  $  6.18 

137. 

$ 

847. 

14.65 

$ 

12404. 

B. 

DIST  $  .00 

0. 

$ 

0. 

17.70 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

20.99 

$ 

0. 

D. 

NAT  G  $  4.00 

161. 

$ 

644. 

20.60 

$ 

13266. 

E. 

COAL  $  .00 

0. 

$ 

0. 

16.32 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0. 

13.59 

$ 

0. 

M. 

DEMAND  SAVINGS 

$ 

742. 

13.59 

$ 

10084. 

N. 

TOTAL 

298. 

$ 

2233. 

$ 

35754. 

NON 

ENERGY  SAVINGS (+)  / 

COST(-) 

A. 

ANNUAL  RECURRING 

(+/- 

•) 

$ 

0. 

(1)  DISCOUNT  FACTOR 

(TABLE  A) 

13.59 

(2)  DISCOUNTED  ! 

SAVING/COST  (3A 

X 

3A1) 

$ 

0. 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

) 

SAVINGS (+) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST( 

-)(4) 

d. 

TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST (-)( 3A2+3Bd4 ) $  0. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bld/ ( YRS  ECONOMIC  LIFE))$  2233. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  8.62  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  35754. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(5  /  1G)=  1.86 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

7.27  % 
b-k 


0. 

0. 

$  19240. 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) : 


ECO  -  REFRIGERANTT  HEAT  RECLAIM  -  COMMISSARY  REFRIGERATION  EQUIPMENT 

CALCULATIONS: 


Using  the  pressure  -  enthalphy  diagram  for  Refrigerant  22  shown  in  Figure  J_,  the  refrigeration 
cycie  for  each  of  the  four  new  refrigeration  equipment  systems  was  piotted  utiiizing  the 
manufacturer’s  design  data  for  each  system,  in  this  way  the  pressure,  temperature  and 
enthaiphy  were  known  for  each  p>oint  in  the  refrigeration  cycie,  and  thus  the  amount  of 
recoverabie  heat  couid  be  determined.  First,  the  mass  flow  rate  of  Refrigerant  22  in  each  system 
is  determined  by  the  equation: 

M  =  Q/Ah 

where: 

M  =  mass  flow  of  refrigerant 

Q  =  heat  transfer  flow  rate 
Ah  =change  in  enthaiphy  (^J 


For  the  two  systems  with  a  maximum  ioad  of  1 1 60.0  x  1 0®  Btu 

hr 

M  =  160.9  X  10^  ^  /  (102-  42)  Btu 
Ibm  *  Ibm 


M  =  2.68  X  10^  Ibm  (R-221 
hr 


To  determine  the  amount  of  sensible  heat  (or  superheat)  available  for  reclaim,  iook  at  the  change 
in  enthalpy  from  statepoints  2  and  2A; 

Ah^  =  hj-hjA  =  127-112  =  15  Btu 

Ibm 


Similarly,  the  amount  of  latent  heat  available  is  defined  as  the  change  in  enthalpy  from 
statepoints  2A  and  2: 


Ah  =  h..  -  h,  =  112  -  42  =  70  Btu 

Ibm 


i 
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Thus,  the  total  sensible  and  latent  heat  available  for  recovery  In  the  system  is: 


=  M  X  Ah^=  2.68  X  10=*  Ibm  x  15  Btu  =  40.2  x  10^  Btu 

"hT  Tbm  hr 

Q,.  =  M  X  Ah^  =  2.68  X  10’  Btu  x  70  Btu  =  187.6  x  10’  Btu 

hr  Ibm  hr 


However,  the  amount  of  recoverable  latent  heat  is  limited  by  the  refrigerant  temperature  at  this 
point  in  the  cycle  (1 1 0*F).  The  domestic  water  is  assumed  to  enter  the  reclaim  heat  exchanger 
at  60*.  Realistically,  the  exit  temperature  of  the  water  after  recovering  the  latent  heat  from  the 
refrigerant  can  be  no  more  than  1 05*F  and  refrigerant  superheat  reclaim  will  have  to  supply  all 
heat  for  raising  the  domestic  water  temperature  above  1 05*F.  For  this  reason,  the  two  smaller 
refrigeration  systems  (106.9  MBH  each)  will  be  used  to  heat  the  140*F  domestic  water  systems 
within  the  commissary,  and  the  two  larger  system's  (530.7  and  643.2  MBU)  reclaimed  heat  will 
be  used  for  the  1 60*F  domestic  water  systems  within  the  commissary..  The  amount  of  water 
which  can  be  heated  by  the  two  160.9  MBH  systems  is  limited  by  the  amount  of  available 
superheat  of  the  two  systems  combined.  To  heat  the  water  from  105*F  to  140*F: 

Q.h  Total  =  2  systems  x  40.2  x  10’  Btu  =  80.4  x  10®  Btu 

hr  per  system  hr 

Thus,  the  maximum  flow  rate  of  hot  water  will  be: 

qhw  =  Oh  Total  =  80.4x1.0.®,^  =4.6 
500  (AT)  500(140-105) 


This  flow  rate  assumes  that  both  refrigeration  systems  are  running  at  full  capacity.  Assuming  that 
on  average  the  systems  run  at  about  75%  load  throughout,  the  actual  flow  rate  of  water  will  be: 

^hwoctiiai  =  4.6  gal  X  0.75  =  3.5  gal 
min  min 


Thus,  the  amount  of  latent  heat  actually  recovered  can  be  found: 


Qih  avaitobte  =  2  systems  x  1 87.6  x  1 0®  ^  (each  system) 

,  hr 
=  375.2  X  10®  Btu 
hr 


Q.h  recovered  =  500  X  3.5  gal  (H^O)  X  (1 05-60-F) 

min 

=  70,000  Btu 
hr 


I 
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utilizing  the  total  refrigerant  superheat  available  for  reclaim  and  approximately  20%  of  the 
available  refrigerant  latent  heat,  the  total  available  heat  for  reclaim  Is; 


Q»«e4«lm«d  “  (^hw) 

=  500  (3.5*^)  (140-60)  *F 
=  140.000  Btu 
hr 


Use  the  same  methodology  for  the  two  larger  refrigerant  systems  (530.7  and  643.2  MBH)  except 
the  hot  water  will  be  heated  from  60*F  to  1 60*F. 

For  530,7  MBH  system: 

M  =  530.7  MBH/(1 07-43)  =  8.3  x  10=*  (R-22) 

Ah^  =  125-112  =  13  Btu 

Ibm 

Ah,h  =  112  -  43  =  69  Btu 

=  M  X  Ah^  =  (8.3  X  10®)  X  13  =  107.9  x  10®  Btu 

hr 

Q,^,  -  M  X  Ah,h  =  (8.3  X  1 0®)  X  69  =  572.7  x  1 0®  Btu 


This  system  has  an  exiting  refrigerant  temperature  of  1 1 5*F,  therefore  the  latent  heat  will  heat  the 
water  to  1 1 0*F.  Thus,  the  AT  of  the  water  for  the  sensible  heat  reclaim  will  be  1 60’-1 10*  =  50*F. 


qhw  =  Qnh  X  0.75 
500  (AT J 

Q  r*ctojn>®d  “  (^hw) 


=  1  07.9  X  10® 

500(160-110) 

AT,,,  =  500  (3.2) 


X  0.75  =  3.2  gpm 
(100*F) 


=  160.000  Btu 
hr 


I 
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For  the  643.2  MBH  System: 


*  Q->-  X  0.75  =  128.7X  icf  X  0.75  =  3.9  gpm 
500  ATh,  500  (160-110) 

^  r»clAirn«d  500  (qj  =  500  (3.9)  (160-60) 

=  195.000  Btu 
hr 


I 
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ENERGY  CONSERVATION  OPPORTUNITY 
HEAT  RECOVERY  ANALYSIS 


DETERMINATION  OF  SAVINGS 
System  #?  •  140T System 


ASSUMPTIONS: 

1.  Hot  water  temperature  =  140*F. 

2.  Cold  water  temperature  =  60*F. 

3.  Domestic  water  heaters  use  electricity. 

4.  Hours  of  usage:  0800-1700. 

5.  Cost  of  electricity  Is  0.021 1 4. 

6.  Water  heater  storage  capacity  is  4.2  and  60  gallons  respectively. 

The  42  gallon  water  heater  supplied  two  (2)  employee  bathrooms  and  one  (1)  janitorial  closet. 
The  60  gallon  water  heater  supplies  two  (2)  lockerroom  and  two  (2)  public  restrooms.  The  table 
below  lists  the  fixtures  and  their  gallons  per  day  of  hot  water  usage. 


HOURS  USED 

#  FIXTURES 

FIXTURE  TYPE 

GAL/HR 

TOTAL  GAUDAY 

0800-1700 

2 

Lavatory 

4 

36 

1600-1700 

1 

Service  Sink 

30 

30 

0800-1700 

16 

Lavatory 

32 

288 

1600-1700 

1 

Service  Sink 

30 

30 

1600-1700 

1 

Sink 

30 

30 

0900-1800 

4 

Lavatory 

32 

288 

PRESENT  ENERGY  USAGE 

722  Gal/Day 

The  energy  required  for  heating  the  water  is: 

Q  =  mCpAT 

m  =  Mass  Flow  Rate  =  722  ^  x  ^x  5  ^  x  1.56  x  10®  ^ 
Op  =  Specific  heat  (Btu/l_b-*F)  =  1.0 

at  =  Temperature  Difference  fF)  =  (140-60) 

Q  =  (1.56  X  10®  Lb/Yr)  (1  Btu/Lb  -  *F)  =  140*F  -  60*) 

Q  =  12,525,000  Btu/Year 
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ENERGY  CONSERVATION  OPPORTUNITY 
HEAT  RECOVERY  ANALYSIS 


Ten  percent  is  added  to  the  yearly  usage  to  account  tor  storage  tank  and  piping  losses. 

Q  =  1 25.25  X1 0®  BtuA'ear  x  1 .1 
Q  =  137.77  X  10*  Btu/Year  =  40366  KWHA'r 

Energy  Cost  =  40366  KWH/YR  x  $0.021 14/KWH  =  $853/Yr 


This  is  also  the  energy  savings,  since  the  heat  reclaim  system  supplies  1 00%  of  this  system’s  hot 
water  needs. 

Since  the  hot  water  demand  is  greatest  during  the  day,  assume  that  electrical  demand  savings 
may  be  taken  Into  account  as  well  50%  of  the  time  ((6)  six  months  out  of  (12)  twelve): 

Total  KW  demand  of  two  (2)  water  heaters  =  4500  W  +  6000  W  =  10.5  KW 

Demand  Savings  =  1 0.5  KW  x  $1 1 .78/tw/Mo  x  6  ^  =  $742/Yr 
Total  Savings  =  $853  +  $742  =  $1595/Yr 
(SYSTEM  1) 

Energy  Savings  =  137,770,000  ^ 

(SYSTEM  1) 


I 
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ENERGY  CONSERVATION  OPPORTUNITY 
HEAT  RECOVERY  ANALYSIS 


DETERMINATION  OF  SAVINGS 
System  #2  •  1  SOT  System 


ASSUMPTIONS: 


1 .  Hot  water  temperature  =  1 60*F. 

2.  Cold  water  temperature  =  60‘F. 

3.  Domestic  water  heater  used  -  natural  gas. 

4.  Hours  of  usage:  0800  - 1700. 

5.  Cost  of  natural  gas  is  $4.00/MBtu 

6.  Water  heather  storage  capacity  is  450  gallons. 

This  water  heating  system  serves  meat  cutting  and  produce  areas.  The  table  below  lists  the 
fixtures  and  their  gallons  per  day  of  hot  water  usage.  The  attach  Graph  1  shows  the  demand 
place  on  the  water  heater  and  at  what  time. 


HOURS  USED 

#  FIXTURES 

FIXTURE  TYPE 

GAL/HR 

TOTAL  GAL/DAY 

0800-1700 

3 

Lavatory 

6 

54 

0800-1700 

2 

Pantry  Sink 

20 

180 

1400  -1700 

2 

Hose  Bibb 

60 

180 

1400-1700 

1 

Sinks 

30 

90 

1400-1700 

1 

Utensil  Washer 

52 

156 

.  PRESENT  ENERGY  USAGE 

680  Gal/Day 

The  energy  required  for  heating  the  water  is: 

Q  =  mCpAT 

m  =  Mass  Flow  rate  (Lb/Month)  =  680  ^  x  ^^x  5  ^  x 

Cp  =  Specific  heat  (Btu/Lb  -  ‘F)  =  1.0 

AT  =  Temperature  Difference  (*F)  =  (160  -  60) 

Q  =  1 .47  X  1 0®  Lb/Yr  (1  Btu/Lb  -  'F)  (1 60*F  -  60*F) 

Q  =  147x  10®  Btu/Year 


ENERGY  CONSERVATION  OPPORTUNITY 
HEAT  RECOVERY  ANALYSIS 

Ten  percent  is  added  to  the  yearly  usage  to  account  for  storage  tank  and  piping  losses. 

Q  =  147x  10®^x1.10 
Q  =  161.7  X  10®  ^ 

Energy  Cost  =  161.7  x  10®  ^x  $2.94/MBtu  Gas  =  $475^ 


This  is  also  the  energy  savings,  since  the  heat  reclaim  system  supplies  1 00%  of  the  system’s 
water  heating  needs.  Thus  the  total  energy  savings  for  system  #2  Is  : 

Energy  Savings  =  161.7x  10®  Btu/Yr 
And  Cost  Savings  are  $475A'r 

The  Total  Savings  for  this  ECO  (total  for  Systems  #1  and  #2)  are: 

Energy  Savings  =  137.77  x  10®  +  161.7  x  10®  =  299.5  x  10®  ^ 

Cost  Savings  =  $1 595  +  $475  =  $2070/Yr 
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ENTHALPY  (Biu/Ibm) 


ENTHALPY  (Biu/lbm) 


ENTHALPY  (Biu/lbm) 


ENTHALPY  (Blu/lbm) 


p^n  30  Auq  1993 
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C.S.  Am  CORPS  of  ENGIKEEES  K-aCES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  FT  CAKPBELL,  KY 
ECO-3:  BUILDING  2702 

1.  BUILDING  TO  THE  5  FOOT  LINE  /  AA.  MECHANICAL 


DETAIL  PAGE 

BASE  b: 


DIVISION  15  MECHANICAL 


QUANTITY  DOM  CREW  MANHR  LABOR  EQUIPMENT  MATERIAL  SALESTX  DIRECT 


15650  REFRIGERATION 

15651  REFRIGERATION  PIPING  SYSTEMS 

SEE  CSI  15063  FOR  COPPER  PIPE  AND  FITTINGS 

CD=3  HV  0001  POMP  DOWN  FOUR  REFRIGERATION  ***  UNIT  COSTS:  ***  18.67  497.70  7.91  20.00  1.00  526. t 

HC=0900  SYSTEMS,  REMOVE  PIPING  1.00  EA  KSPFI  19  498  8  20  1  51 

15670  5000  PUMPS 

CD=3  HV  5003  1/2  HP  IN-LINE  RECIRCULATING  ***  UNIT  COSTS:  ***  2.86  85.51  1.15  980.00  49.00  1115. ( 

WC=0900  PUMP  2.00  EA  MSPFA  6  171  2  1,960  98  2,11 


15700  LIQUID  HEAT  TRANSFER 

15732  1300  REFRIGERANT  TO  WATER  HEAT  RECOVERY  HEAT  EXCHANGE 


CD=3  HV  1301 
WC=0900 

40,000  BTU/B  DOUBLE  WALL, 

TUBE  IN  TUBE 

UNIT  COSTS:  *** 
2.00  EA  MSPFC 

1.67 

3 

49.88 

100 

0.67 

1 

550.00 

1,100 

27.50 

55 

628.  C 
1,25 

A  CD=3  HV  1302 
W  WC=0900 

160,000  BTU/H  DOUBLE  WALL, 
TUBE  IN  TUBE 

UNIT  COSTS:  *** 
1.00  EA  MSPFC 

2.50 

3 

74.83 

75 

1.01 

1 

730.00 

730 

36.50 

37 

842.3 

84 

CD=3  HV  1303 
WC=0900 

195,000  BTO/H  DOUBLE  WALL, 
TUBE  IN  TUBE 

ixi 

UNIT  COSTS:  *** 
1.00  EA  MSPFC 

2.86 

3 

85.51 

86 

1.15 

1 

825.00 

825 

41.25 

41 

952.9 

95 

TOTAL  DIVISION  15  MECHANICAL 

33 

929 

14 

4,635 

232 

5,80 

TOTAL  FACILITY  AA.  MECHANICAL 

33 

929 

14 

4,635 

232 

5,80 

CPiS  ID:  ORL290 


CURRENCY  in  D0LLAP.S 


PROJECT  ID:  2702E; 
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^Non  30  Aug  1993 
DETAILED  ESTIKATE 


U.S.  AKKl’  CORPS  of  EKGINEERS  K-QCES 
EKERCT  SAVINGS  OPPORTUNITY  SURVY’  /  H  CAMPBELL,  KY 
ECO-3:  BUILDING  2702 

1.  BUILDING  TO  THE  5  FOOT  LINE  /  BA.  PLUMBING 


DETAIL  PAGE 

EASE  B 


DIVISION  15  MECHANICAL 

QUANTITY  DOM  CREW 

MANHR 

LABOR 

EQUIPMENT 

MATERIAL 

SALESTX 

DIRECT 

15050  BASIC  MATERIALS  AND  METHODS 

15064  5110  PIPE 

CD=4  PL  5113  1  IN. 

***  UNIT  COSTS:  *** 

0.06 

1.62 

0.02 

0.29 

0.01 

1.' 

»C=0800 

1300.00  LF  MPLOE 

74 

2,109 

28 

377 

19 

2,5 

15100  1300  BALL  VALVES 

CD=3  PL  1301  1"  BALL  VALVES 

***  UNIT  COSTS:  *** 

0.40 

12.36 

0.10 

9.80 

0.49 

22.' 

WC=0800 

8.00  EA  MPLDC 

3 

99 

1 

78 

4 

1; 

15100  1600  HOSE  BIBS 

CD=3  PL  1601  1"  HOSE  BIBS 

***  UNIT  COSTS:  *** 

0.29 

9.06 

0.07 

5.05 

0.25 

14.- 

»C=0800 

8.00  EA  MPLOC 

2 

73 

1 

40 

2 

i: 

15100  1700  CHECK  VALVES 

^  CD=3  PL  1701  1"  CHECK  VALVE 

***  UNIT  COSTS:  *** 

0.35 

10.88 

0.09 

17.15 

0.86 

28. S 

N00800 

4.00  EA  HPLUC 

1 

44 

0 

69 

3 

i: 

15100  1800  PRESSURE  RELIEF  VALVES 

CD=3  PL  1801  1"  PRESSURE  RELIEF  VALVE 

***  UNIT  COSTS:  *** 

0.28 

8.50 

0.07 

61.00 

3.05 

72.6 

BC=0800 

4.00  EA  MPLDC 

1 

34 

0 

244 

12 

29 

15100  1900  CIRCUIT  SETTER  VALVES 

CD=3  PL  1901  1/2"  CIRCUIT  SETTER  VALVE 

***  UNIT  COSTS:  *** 

0.28 

8.50 

0.07 

31.60 

1.58 

41.7 

WC=0800 

4.00  EA  HPLUC 

1 

34 

0 

126 

6 

16 

15180  INSOLATION 

15184  PHFRIGERANT  PIPING 

CD=3-  PL  0001  1  IN  DIA.  PIPE,  1  IN  THia 

***  UNIT  COSTS:  *** 

0.06 

2.02 

0.02 

0.91 

0.05 

3.0 

KC=0800 

1300.00  LF  AASBC 

84 

2,631 

32 

1,183 

59 

3,9C 

TOTAL  DIVISION  15  MECHANICAL 

167 

5,023 

62 

2,118 

106 

7,3C 

TOI.AL  F.ACILITY  BA.  PLUMBING 

167 

5,023 

62 

2,118 

106 

7,30 

TOT.AL  BID  ITEM  1.  BUILDING  TO  THE  5  FOOT  LINE 

200 

5,952 

76 

6,753 

338 

13,11 

^OLAL  B.ASE  BID 

200 

5,952 

76 

6,753 

338 

13,11 

I 


CRK  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  2702E: 
6-20 


TIKE  10:3<:( 


|Kon  30  Aug  1993 
miLED  ESTIMATE 


U.S.  AKKl'  CORPS  of  EKGIKEIIS  K-aCES 
EHERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 
ECO-3:  BUILDING  2702 

I.  BUILDING  TO  THE  5  FOOT  LINE  /  BA.  PLUMBING 


DETAIL  PAGE 

BASE  b: 


DIVISION  15  KECEANICAL 


QUANTITY  UOM  CREW  KANHR  LABOR  EQUIPMENT  MATERIAL  SALESTX 


DIRECT 


TOTAL  ADDITIVE 


0 


TOTAL  IHa  ADD  ENERGY  SAVINGS  OPPORTUNITY  SURVY 


200  5,952  76  6,753  338  13,11 


*  *  *  END  OF  DETAIL  REPORT  *  *  * 
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U.S.  Am  CORPS  of  ENGINEERS  K-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAKPBELL,  KY 
ECO-3:  BUILDING  2702 


SUKKARY  PAGE  1 


PROJECT  NOTES 

ECO-3:  BEAT  RECLAH  FROH  HOT  REFRIGERANT  GAS/CONDENSER  UNITS 

SCOPE  OF  WORK:  EVALUATE  USE  OF  BEAT  RECLAIHATION  AT  COKHISSARY  OFF 
REFRIGERATION  UNTIS. 


I 
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'n  30  Aug  1993  U.S.  Am  COFPS  of  ENGIKEEFS  H-aCES  TIKE  10:34:03 

'  ENERGY  SAVINGS  OPPORTUNITY'  SORVY'  /  FT  CAKPBELL,  KY’ 


BID  ITEM  AND  FACILITY  SUKKARY 

BID  ITEM  1  BUILDING  TO  THE  5  FOOT  LINE 

ECO-3: 

BUILDING  2702 

SUMMARY  PAGE  I 

BASE  Bir 

ID  FACILITY 

COST  TO  PRM 

OVERHEAD 

HOME  OFC 

PROFIT 

BOND 

OTHR  FCTR 

TOTAL  COST 

UNIT  COST 

AA  MECHANICAL 

10.01 

O.Ot 

7.51 

2.51 

0.01 

1.00  EA  5,809 

581 

0 

479 

172 

0 

7,041 

7041.23 

BA  PLUMBING 

lO.Ot 

o.oi 

1.5\ 

2.51 

0.01 

1.00  EA  7,309 

731 

0 

603 

216 

0 

8,859 

8858.80 

BID  ITEM  TOTAL 

1.00  EA  13,118 

1,312 

0 

1,082 

388 

0 

15,900 

15900.03 

TOTAL  BASE  BID 

13,118 

1,312 

0 

1,082 

388 

0 

15,900 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

0 

TOTAL  INCL  ADD 

13,118 

1,312 

0 

1,082 

388 

0 

15,900 

I 
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jjlOD  30  Aug  1993 
PROJECT  CWE  SUKKARY 


U.S.  ARK3’  CORPS  of  ENGINEERS  M-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SURV'Y  /  FT  CAKPBELL,  KY 
ECO-3:  BUILDING  2702 


SUKKARY  PAGE 


ID  BID  ITEK 

QUANTITY  DON 

BASE  BID 

AI»ITIVE 

TOTAL  COST 

1.  BUILDING  TO  THE  5  FOOT  LIKE 

1.00  EA 

15,900 

15,900 

TOTAL  CURRENT  CONTRACT  COST 

15,900 

0 

15,900 

Cost  Growth  from  08/93  to  08/94 
Index  Values:  0000  0000 

0,01 

0 

0 

0 

ESCALATED  CONTRACT  COST 

15,900 

0 

15,900 

Government-Furnished  Property 

0 

0 

SUBTOTAL 

15,900 

0 

15,900 

Contingencies 

10.  Ot 

1,590 

0 

1,590 

SUBTOTAL 

17,490 

0 

17,490 

SIOH  (SSA) 

5.0t 

875 

0 

875 

CURRENT  HORnNG  ESTIKATE 

18,365 

0 

18,365 

Estimated  Construc±ion  Time 


365  Days 


CREf  ID:  OPX290 
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'COKTRACTOE  DIRECT  SUKKARY 


L'.S.  ARKY'  CORPS  of  ENGINEERS  K-CACES 
ENERGY'  SAVINGS  OPPORTUNITY  SURVT  /  FT  CAKPBELL,  KY 
ECO-3:  BUILDING  2702 


SUKKARY  PAGE 


**  TOTAL  DIRECT  ‘  *  SUBCON  * 


ID 

CONTRACTOR 

PH  OUAHTITY  DON  KAHHRS 

LABOR 

EQUIPKEHT 

KAT  W/TX 

AMOUNT  per 

w/OHiP  subtota; 

AA 

GENERAL/PRIHE 

1.00  EA  200 

5,952 

76 

7,090 

13,118  100.01 

0  13,11; 

TOTAL  DIRECT 

200 

5,952 

76 

7,090 

13,118  100.01 

I 
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pon  30  Aug  1993 
COKTRACTOE  INDIRECT  SUKKARY 


U.S.  ARKY'  CORPS  of  ENGINEERS  K-aCES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY'  /  FT  CAMPBELL,  KY' 
ECO-3:  BUILDING  2702 


-  ***  OVERHEAD  ***  -  ****  PROFIT  ****  - 

ID  CONTRACTOR  PH  SUBTOTAL  AMOUNT  PCT  HOFCt  AMOUNT  PCT  BONDt  OTHRt 


AA  GENERAL/PRIKE 


13,118  1,312  10.01  0.0  1,082  7.51  2.51  0.01 


TOTAL  OVERHEAD  I  PROFIT 


1,312  10.01  1,082  7.51 


CRFw  ID:  ORL290 


CURP-ENCY  in  DOLyiS 


SUKKARY  PAGE 

*******  total  CONTRACT  ****** 
AMOUNT  PCT  UNIT  COS 

15,900  100.01  15900.0 
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U.S.  Am  CORPS  of  ENGINEERS  K-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SDKVY  /  FT  CAMPBELL,  KY 


CSI  DIVISION  SUKKARY 

ECO-3: 

BUILDING  2702 

SUMMARY  PAGE  6 

<rwriT  * 

ID  CSI  DIVISION 

MANHOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

***** 

DIRECT 

15  MECHANICAL 

200 

5,952 

76 

6,753 

338 

13,118 

TOTAL  DIRECT 

200 

5,952 

76 

6,753  . 

338 

13,118 

CPXrf  ID:  ORL290 


CUPIENCY  in  D0LL31S 
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SYSTEKS  SUKKAEY 


O.S.  Am  CORPS  of  ENGINEERS  K-QCES 
ENERGY  SAVINGS  OPPORTUNITY  SURH  /  FT  CAKPBELL,  KY 
ECO-3:  BUILDING  2702 


SUHKARY  PAGE 


*****  TOTAL  * 


ID  SYSTEM 

MANHOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

DIRECT 

OS  PLUMBING 

167 

5,023 

62 

2,118 

106 

7,309 

09  HEATING, VENTILATION  t  AIR  CONDIT 

33 

929 

14 

4,635 

232 

5,809 

TOTAL  DIRECT 

200 

5,952 

76 

6,753 

338 

13,118 

cm  ID:  ORL290 


CURRENCY  in  DOLLARS 


I 


PROJECT  ID:  2702E3 
6-28 


TIKE  10:3<:0 


m  30  Aug  1993 
EODIPKENT  SUKKAEY 


L'.S.  AEKY'  CORPS  of  EKGIHEEP^  K-CACES 
EKERGY  SAVINGS  OPPORTUNITY  SDRVY'  /  FT  CAKPBELL,  KY' 
ECO-3:  BUILDING  2702 


SUKHARY  PAGE 


- -  50^  ***  iDjusTD  BOOK  OP  ->  HRLY  —  UPB  ****  TOTAL  *** 

EQUIP  DESCRIPTION  LIFE  HRS  TL  HRLY  OWNRSHP  OWNS  OVTH  OWNRSHP  EXPENSE  RATE  RATE  BOORS  COS' 


EKI20  SHALL  TOOLS 


1.40  1.40  54  7i 


TOTAL  PROJECT  EQOIPHENT  HOURS 


54  7. 


CP.K  ID:  ORL290 


.:^REHCy  in  DDLUES 


PROJECT  ID:  2702E3 
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TIKE  10:3<:0. 


n  30  Auq  1993 


UBOE  SUMMAIY 


U.S.  Km  CORPS  of  EKGIKEERS  K-aCES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAKPBELL,  KY 
ECO-3;  BUILDING  2702 


SUKKARY  PACE  ' 


CRAFT 

DESCRIPTION 

BASE 

OVERTM 

TXS/IKS 

FRNG 

TRVL 

HRLY 

RATE 

~  UPB 
RATE 

HOURS 

OTAL  **** 
COST 

LASB« 

ASBESTOS  WORKER 

20,45 

0.01 

24.01 

5.91 

0.00 

31.27 

24.86 

84 

2,631 

LLABR 

LABORER/HELPER 

17.25 

0.01 

24.01 

3.07 

0.00 

24.46 

18.52 

35 

857 

LPLDH 

PLUMBERS 

21.25 

0.01 

24.01 

4.50 

0.00 

30.85 

25.55 

54 

1,665 

LSPFI 

STEAK/PIPEFITTEP>S 

20.95 

0.01 

24.01 

3.85 

0.00 

29.83 

26.12 

28 

798 

TOTAL  PROJECT  MANHOURS 

200 

5,951 

*  *  *  END  OF  SUMMARY  REPORT  *  *  * 
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7  NAF  LIGHTING 


The  ECO  evaluation  consisted  of  determining  appropriate  lighting  replacements  to  improve 
lighting  system  efficiency  while  achieving  recommended  illumination  levels.  The  ECO 
includes  comprehensive  lighting  replacements. 

UGHTING  SYSTEM  REPLACEMENTS 

ECO  5 

EXISTING  UGHTING 

REPLACEMENT  UGHTING 

T-12  Fluorescent  Fixture 

T-8  Fluorescent  Fixture  with  reflector 

T-12  Lamp 

T-8  Lamp 

Magnetic  Ballast 

Electronic  Ballast 

Incandescent  Fixture 

Compact  Fluorescent  Fixture 

Incandescent  Lamp 

Compact  Fluorescent  Lamp  and  Ballast 

Incandescent  Exit  Sign 

LED  (Light  Emitting  Diode)  Exit  Sign 

This  section  contains  the  analysis  results  for  the  indoor  lighting  study  for  facilities  classified 
as  non-appropriated  funding  (NAF).  Included  in  this  section  are  the  life  cycle  cost  analysis, 
energy  calculations,  and  cost  estimate  for  each  facility.  Please  refer  to  Section  4  for  a  detailed 
description  of  the  ECO. 

The  life  cycle  analysis,  Sections  3A  and  3B,  refers  to  non-energy  savings  or  costs  present.  For 
this  project.  Section  3A,  Annual  Recurring,  reflects  maintenance  savings  available  by  replacing 
the  existing  lighting  systems.  The  new  fixtures,  due  to  the  use  of  reflectors,  have  fewer  lamps 
which  saves  on  material  and  labor  replacement.  Compact  fluorescents  are  rated  for  10,000 
hours  versus  750  hours  for  an  incandescent  lamp  which  saves  labor  for  replacements.  LED 
exit  signs  have  similar  savings. 

Section  3B,  Non-Recurring  Savings/Costs,  refers  to  the  replacement  of  parts  of  the  existing 
lighting  system.  Many  fluorescent  fixtures  surveyed  were  approaching  the  end  of  their 
economic  life.  On  the  spreadsheets  included  for  fluorescent  fixture  replacement  for  each 
building,  the  higher  wattage  fixture  for  each  type  was  replaced  in  this  section.  Mercury  vapor 
fixtures  were  also  replaced  in  3B  due  to  the  termination  of  their  manufacturing  in  the  year 
2000. 
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7  NAF  UGHTING 


Tliis  section  contains  the  analysis  results  for  the  indoor  lighting  study  for  facilities  classiGed 
as  non-appropriated  funding  (NAF).  Included  in  this  section  are  the  life  cycle  cost  analysis, 
energy  calculations,  and  cost  estimate  for  each  facility.  Please  refer  to  Section  4  for  a  detailed 
description  of  the  ECO. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  91EC05 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 

INSTALLATION  &  LOCATION:  FT.  CAMPBELL  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  005-91  INTERIOR  LIGHTING  /  BUILDING  91 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  INTERIOR  LIGHTING 
ANALYSIS  DATE:  08-27-93  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  KEITH  DERRING 


1. 

A. 

B. 

C. 

D. 

E. 

F. 

G. 


INVESTMENT 

CONSTRUCTION  COST  $  45861. 

SIOH  $  2293. 

DESIGN  COST  $  2293. 

TOTAL  COST  (lA+lB+lC)  $  50447. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 

TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  50447. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1992 


FUEL 


UNIT  COST 
$/MBTU(l) 


SAVINGS 
MBTU/YR(2) 


ANNUAL  $ 
SAVINGS ( 3 ) 


DISCOUNT 

FACTOR(4) 


DISCOUNTED 
SAVINGS ( 5 ) 


ELECT  $ 

6.18 

203. 

$ 

1255. 

11.77 

$ 

14766. 

DIST  $ 

.00 

0. 

$ 

0. 

13.83 

$ 

0. 

RES ID  $ 

.00 

0. 

$ 

0. 

16.15 

$ 

0. 

NAT  G  $ 

.00 

0. 

$ 

0. 

15.34 

$ 

0. 

COAL  $ 

.00 

0. 

$ 

0. 

12.82 

$ 

0. 

PPG  $ 

.00 

0. 

$ 

0. 

11.12 

$ 

0. 

DEMAND  1 

SAVINGS 

$ 

2260. 

11.12 

$ 

25131. 

N.  TOTAL 


203.  $  3515. 


$  39897. 


3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/“) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1 ) 


$ 

11.12 


$ 


593. 

6594. 


B.  NON  RECURRING  SAVINGS (+)  /  COSTS (-) 


SAVINGS (+) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

1. 

REPLACE 

$  28000. 

8 

.73 

20440. 

d. 

TOTAL 

$  28000. 

20440. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  91EC05 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 

INSTALLATION  &  LOCATION:  FT.  CAMPBELL  REGION  NOS.  4  CENSUS:  3 

•PROJECT  NO.  &  TITLE:  005-91  INTERIOR  LIGHTING  /  BUILDING  91 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  INTERIOR  LIGHTING 
ANALYSIS  DATE:  08-27-93  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  KEITH  DERRING 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST(-) (3A2+3Bd4)$  27034. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bld/ (YRS  ECONOMIC  LIFE))$  5974. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  8.44  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  66931. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(5  /  1G)=  1.33 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) : 


5.98  % 
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DETAILED  ESTIMATE 


U.S.  AMY  CORPS  of  ENGINEERS  M-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  91 

1.  BUILDING  TO  THE  5  FOOT  LINE  /  AA.  ELECTRICAL 


DETAIL  PAGE  1 
BASE  BID 


DIVISION  16  ELECTRICAL 

QUANTITY  UOH  CREW 

MANHR 

LABOR 

EQUIPMENT 

MATERIAL 

SALESTX 

DIRECT  $ 

16500  LIGHTING 

16512  6100  SHALL  FL  FIXTURES  (LESS  THAN  40  WATT  LAMPS) 

CD=3  EL  6105  SURF  SQ  W/1  13W  BIAXIAL  FL  LAMP  ***  UNIT  COSTS:  *** 

1.25 

41.26 

0.00 

27.80 

1.39 

70.45 

WC=1100 

WHITE  ACRYLIC  LENS 

6.00  EA  EELEA 

8 

248 

0 

167 

8 

423 

16512  7000  FLUORESCENT  -  RECESSED  T8  ELECTRONIC  BALLAST 

CD=3  EL  7001  4  FT  1  LAMP  PARABOLIC  LOUVRE  ***  UNIT  COSTS:  *** 

0.57 

18.86 

0.07 

105.25 

5.26 

129.45 

WC=1100 

12.00  EA  EELEB 

7 

226 

1 

1,263 

63 

1,553 

CD=3  EL  7002 

4  FT  1  LAMP  PARABOLIC  LOUVRE  W/ 

***  UNIT  COSTS:  *** 

0.54 

17.84 

0.07 

122.00 

6.10 

146.01 

WC=1100 

REFLECTOR 

153.00  EA  EELEB 

83 

2,730 

11 

18,666 

933 

22,340 

CD=3  EL  7003 

4  FT  2  LAMP  PARABOLIC  LOUVRE  W/ 

***  UNIT  COSTS:  *** 

0.59 

19.42 

0.08 

136.00 

6.80 

162.29 

WC=1100 

REFLECTOR 

59.00  EA  EELEB 

35 

1,146 

4 

8,024 

401 

9,575 

16530  1100  SURFACE  OR  PENDANT  MOUNTED 


^  CD=3  EL  1118  LED  EXIT  SIGN  W/  BATTERY 

***  UNIT  COSTS:  *** 

1.25 

41.26 

0.00 

121.45 

6.07 

168.79 

^WOllOO 

3.00  EA  EELEA 

4 

124 

0 

364 

18 

506 

TOTAL  DIVISION  16  ELECTRICAL 

136 

4,473 

16 

28,484 

1,424 

34,398 

TOTAL  FACILITY  AA.  ELECTRICAL 

136 

4,473 

16 

28,484 

1,424 

34,398 

TOTAL  BID  ITEM  1.  BUILDING  TO  THE  5  FOOT  LINE 

136 

4,473 

16 

28,484 

1,424 

34,398 

TOTAL  BASE  BID 

136 

4,473 

16 

28,484 

1,424 

34,398 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

TOTAL  INCL  ADD  ENERGY  SAVINGS  OPPORTUNITY  SORVY 

* 

136 

4,473 

16 

28,484 

1,424 

34,398 

*  *  *  END  OF  DETAIL  REPORT  *  *  * 
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ECO-5:  BUILDING  91 


TIKE  09M3:3< 
SUKKARY  PAGE  1 


PROJECT  NOTES 

ECO-5:  INTERIOR  LIGHTING 

SCOPE  OF  WORK:  EVALUATE  USE  OF  HIGHER  EFFICIENCY  INTERIOR  LIGHTING  IN 
SELECTED  FACILITIES  AT  FT  CAMPBELL. 
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ID  ITEM  AND  FACILITY  SUHHAEY 


D.S.  Am  CORPS  of  ENGINEERS  H-QCES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  91 


SUMMARY  PAGE  2 


BID  ITEM  1  BUILDING  TO  THE  5  FOOT  LINE 


BASE  Bit 


ID  FACILITY 

COST  TO  PRM 

OVERHEAD 

HOME  OFC 

PROFIT 

BOND 

OTHR  FCTR 

TOTAL  COST 

UNIT  COST 

AA  ELECTRICAL 

10.  Ot 

o.ot 

1.5\ 

2.5\ 

o.ot 

1.00  EA  34,398 

3,440 

0 

2,838 

1,017 

0 

41,692 

41692.2E 

BID  ITEM  TOTAL 

1.00  EA  34,398 

3,440 

0 

2,838 

1,017 

0 

41,692 

41692.25 

TOTAL  BASE  BID 

34,398 

3,440 

0 

2,838 

1,017 

0 

41,692 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

0 

TOTAL  INCL  ADD 

34,398 

3,440 

0 

2,838 

1,017 

0 

41,692 
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D.S.  ARMY  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SDRVY  /  FT  CAKPBELL,  KY 
ECO-5:  BUILDING  91 


SUKHARY  PAGE  3 


ID  BID  ITEH  QUANTITY  UOH  BASE  BID  ADDITIVE  TOTAL  COST  UNIT  COST 


1.  BUILDING  TO  THE  5  FOOT  LINE 

1.00  EA 

41,692 

41,692 

TOTAL  CURRENT  CONTRACT  COST 

41,692 

0 

41,692 

Cost  Growth  from  08/93  to  08/94 

Index  Values:  0000  0000 

o.ot 

0 

0 

0 

ESCALATED  CONTRACT  COST 

41,692 

0 

41,692 

Government-Furnished  Property 

0 

0 

SUBTOTAL 

41,692 

0 

41,692 

Contingencies 

10.01 

4,169 

0 

4,169 

SUBTOTAL 

45,861 

0 

45,861 

SIOB  (S&A) 

5.01 

2,293 

0 

2,293 

CURRENT  WORHNG  ESTIMATE 

48,154 

0 

48,154 

Estimated  Construction  Time  365  Days 


CEEK  ID:  OEL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  0091E5 
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U.S.  Am  CORPS  Of  ENGINEERS  K-QCES 
ENERGY  SAVINGS  OPPORTUNITY  SDRVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  91 


SUMMARY 


-  **  TOTAL  DIRECT  *  *  SUBCON  *- 

ID  CONTRACTOR  PH  QUANTITY  UOH  HANHRS  LABOR  EQUIPMENT  HAT  W/TX  AMOUNT  PCT  W/OHSP 


AA  GENEEAL/PRIKE 
TOTAL  DIRECT 


136 

4,473 

16 

29,908 

34,398  100.0% 

0 

136 

4,473 

16 

29,908 

34,398  lOO.Ot 

PAGE  4 


SUBTOTAl 


34,398 


CREW  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  0091E5 
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^hi 


‘hu  26  Auq  1993 
OTRACTOR  INDIRECT  SDHMARY 


D.S.  ARKY  CORPS  of  ENGINEERS  H-QCES 
ENERGY  SAVINGS  OPPORTUNITY  SDRVY  /  FT  CAKPBELL,  KY 
ECO-5:  BUILDING  91 


-  ***  OVERHEAD  ***  -  ****  PROFIT  ****  - 

ID  CONTRACTOR  PH  SUBTOTAL  AMOUNT  PCT  HOFCl  AMOUNT  PCT  BONDI  OTHRt 


AA  GENERAL/PRIME 

TOTAL  OVERHEAD  &  PROFIT 


34,398  3,440  10.01  0.0 

3,440  10.01 


2,838  7.51  2.51  O.Ol 
2,838  7.51 


SDHMARY  PAGE  5 

iiUit*  total  contract  ******* 

AMOUNT  PCT  UNIT  COST 
41,692  100.01  41692.24 


CREW  ID:  ORL290 
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PROJECT  ID:  0091E5 
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U.S.  AEKY  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  H  CAMPBELL,  KY 


Isi  DIVISION  SUKHARY 

ECO-5: 

BUILDING  91 

SUMMARY  PAGE  6 

kiitt  TOTAL  *  - 

ID  CSI  DIVISION 

KANBOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

DIRECT 

16  ELECTRiaL 

136 

4,473 

16 

28,484 

1,424 

34,398 

TOTAL  DIRECT 

136 

4,473 

16 

28,484 

1,424 

34,398 

CRB4  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  0091E5 
7-15 


TIME  09:43:3< 


Thu  26  Auq  1993 


D.S.  AEHY  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  n  CAMPBELL,  KY 


"ystems  summary 

ECO-5: 

BUILDING  91 

SUMMARY  PAGE  7 

*****  TOTAL  *  — — 

ID  system 

MANHOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

DIRECT 

11  INTERIOR  electrical 

136 

4,473 

16 

28,484 

1,424 

34,398 

TOTAL  DIRECT 

136 

4,473 

16 

28,484 

1,424 

34,398 

CREW  ID:  0RL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  0091E5 
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SUKHARY  PAGE  8 


***  BOCK  VALUE  ***  ADJ  FACTOR  ADJUSTD  BOOK  OP  —  HRLY  —  UPB  ****  TOTAL  **** 


EQUIP  DESCRIPTION 

LIFE  HRS  TL  HRLY  OWNRSHP  OWNS  OVTH  OMNRSHP  EXPENSE  RATE 

RATE 

HOURS 

COST 

EHIRO  SHALL  TOOLS 

1.40 

1.40 

11 

16 

TOTAL  PROJECT  EQUIPMENT  HOURS 

11 

16 

CRW  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  0091E5 
7-17 
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OE  SOHHAEY 


U.S.  AEMY  CORPS  of  ENGINEERS  K-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  91 


SUMMARY  PAGE  9 


CRAFT  DESCRIPTION 

BASE 

OVEETM 

TXS/INS 

FENG 

TRVL 

HELY 

RATE 

~  UPB 
RATE 

****  TOTAL  **** - 

HOURS  COST 

LELEC  ELECTRICIANS 

20.50 

0.01 

24.01 

7.49 

0.00 

32.91 

25.79 

136 

4,473 

TOTAL  PROJECT  MANHOURS 

136 

4,473 

*  *  *  END  OF  SUMMARY  REPORT  *  *  * 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  93EC05 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 

INSTALLATION  &  LOCATION:  FT.  CAMPBELL  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  005-93  INTERIOR  LIGHTING  /  BUILDING  93 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  INTERIOR  LIGHTING 
ANALYSIS  DATE:  08-27-93  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  KEITH  DERRING 

1 .  INVESTMENT 

A.  CONSTRUCTION  COST  $  6362. 

B.  SIOH  $  318. 

C.  DESIGN  COST  $  318. 

D.  TOTAL  COST  (lA+lB+lC)  $  6998. 

E.  SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 

F.  PUBLIC  UTILITY  COMPANY  REBATE  $ 

G.  TOTAL  INVESTMENT  (ID  -  IE  -  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1992 


UNIT  COST 

SAVINGS 

ANNUAL 

^  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS ( 5 ) 

A. 

ELECT  $  6.18 

11. 

$ 

68. 

11.77 

$ 

800. 

B. 

DIST  $  .00 

0. 

$ 

0. 

13.83 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

16.15 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

15.34 

$ 

0. 

E. 

COAL  $  .00 

0. 

$ 

0. 

12.82 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0. 

11.12 

$ 

0. 

M. 

DEMAND  SAVINGS 

$ 

443. 

11.12 

$ 

4926. 

N. 

TOTAL 

11. 

$ 

511. 

$ 

5726. 

NON 

ENERGY  SAVINGS (+)  /  COST(-) 

A. 

ANNUAL  RECURRING 

(+/-) 

$ 

695. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.12 

(2)  DISCOUNTED  1 

SAVING/COST  (3A 

X 

3A1) 

$ 

7728. 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

■) 

SAVINGS (+) 

YR 

DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

1. 

REPLACE 

$  1700. 

8 

.73 

1241. 

d. 

TOTAL 

$  1700. 

1241. 

0. 

0. 

$  6998. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  93EC05 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 

INSTALLATION  &  LOCATION:  FT.  CAMPBELL  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  005-93  INTERIOR  LIGHTING  /  BUILDING  93 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  INTERIOR  LIGHTING 
ANALYSIS  DATE:  08-27-93  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  KEITH  DERRING 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (  +  ) /COST( -)(  3A2+3Bci4 ) $  8969. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bld/ ( YRS  ECONOMIC  LIFE))$  1319. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  5.30  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  14696. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(5  /  1G)=  2.10 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) :  9.27  % 
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Tbu  26  Aug  1993  U.S.  AM  CORPS  of  ENGINEERS  M-CACES 

i  ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAKPBELL,  KY 

DETAILED  ESTIMATE  ECO-5:  BUILDING  93  DETAIL  PAGE  1 

1.  BUILDING  TO  TEE  5  FOOT  LINE  /  AA.  ELECTRICAL 

BASE  BID 


DIVISION  16  ELECTRICAL 

QUANTITY  DOM  CREW 

MANHR 

LABOR 

EQUIPMENT 

MATERIAL 

SALESTX 

DIRECT  $ 

16500  LIGHTING 

16512  6100  SHALL  FL  FIXTURES  (LESS  THAN  40  WATT  LAMPS) 

CD=3  EL  6105  SURF  SQ  W/1  13W  BIAXIAL  FL  LAMP  ***  UNIT  COSTS:  *** 

1.25 

41.26 

0.00 

27.80 

1.39 

70.45 

WC=1100 

WHITE  ACRYLIC  LENS 

16.00  EA  EELEA 

20 

660 

0 

445 

22 

1,127 

CD=3  EL  6106 

SURF  SQ  W/1  18W  BIAXIAL  FL  LAMP 

***  UNIT  COSTS:  *** 

1.25 

41.26 

0.00 

31.00 

1.55 

73.81 

WC=1100 

WHITE  ACRYLIC  LENS 

20.00  EA  EELEA 

25 

825 

0 

620 

31 

1,476 

CD=3  EL  6107 

SURF  SQ  W/1  26W  BIAXIAL  FL  LAMP 

***  UNIT  COSTS:  *** 

1.25 

41.26 

0.00 

31.00 

1.55 

73.81 

WC=1100 

WHITE  ACRYLIC  LENS 

10.00  EA  EELEA 

13 

413 

0 

310 

16 

738 

16512  7000  FLUORESCENT  -  RECESSED  T8  ELECTRONIC  BALLAST 


CD=3  EL  7002  4  FT  1  LAMP  PARABOLIC  LOUVRE  W/ 
WC=1100  REFLECTOR 

***  UNIT  COSTS:  *** 
2.00  EA  EELEB 

0.54 

1 

17.84 

36 

0.07 

0 

122.00 

244 

6.10 

12 

146.01 

292 

CD=3  EL  7006  2  FT  2  LAMP  U  PARABOLIC  LOUVRE 
WC=1100 

• 

***  UNIT  COSTS:  *** 
8.00  EA  EELEB 

0.52 

4 

17.19 

138 

0.07 

1 

119.00 

952 

5.95 

48 

142.21 

1,138 

TOTAL  DIVISION  16  ELECTHCAL 

63 

2,071 

1 

2,571 

129 

4,771 

TOTAL  FACILITY  AA.  ELECTRICAL 

63 

2,071 

1 

2,571 

129 

4,771 

TOTAL  BID  ITEM  1.  BUILDING  TO  THE  5  FOOT  LINE 

63 

2,071 

1 

2,571 

129 

4,771 

TOTAL  BASE  BID 

63 

2,071 

1 

2,571 

129 

4,771 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

TOTAL  INCL  ADD  ENERGY  SAVINGS  OPPORTUNITY  SURVY 

63 

2,071 

1 

2,571 

129 

4,771 

*  *  *  END  OF  DETAIL  REPORT  *  *  * 


CROJ  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  0093E5 
7-25 


TIME  09:52:2: 


^Tbu  26  Auq  1993 
PROJECT  MOTES 


D.S.  ARMY  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SDRVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  93 


SUMMARY  PAGE 


PROJECT  NOTES 


ECO-5:  INTERIOR  LIGHTING 


SCOPE  OF  WORK:  EVALUATE  USE  OF  HIGHER  EFFICIENCY  INTERIOR  LIGHTING  IN 
SELECTED  FACILITIES  AT  FT  CAMPBELL. 


CRU?  ID:  ORL290 


CURRENCY  in  DOLIilS 


PROJECT  ID:  0093EE 
7-26 


TIKE  09:52:28 


BID  ITEM  1  BDILDING  TO  THE  5  FOOT  LINE  BASE  BID 


ID  FACILITY 

COST  TO  PEN 

OVERHEAD 

HOKE  OFC 

PROFIT 

BOND 

OTHR  FCTR 

TOTAL  COST  DNIT  COST 

AA  ELECTRICAL 

10.01 

0.01 

7.51 

2.5\ 

0.01 

1.00  EA 

4,771 

477 

0 

394 

141 

0 

5,783  5783.15 

BD  ITEM  TOTAL 

1.00  EA 

4,771 

477 

0 

394 

141 

0 

5,783  5783.15 

TOTAL  BASE  BID 

4,771 

477 

0 

394 

141 

0 

5,783 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

0 

TOTAL  IHCL  ADD 

4,771 

477 

0 

394 

141 

0 

5,783 

CP.K  ID:  010,290 


COEEEHCY  in  DOLLARS 


PROJECT  ID:  0093E5 
7-27 


TIME  09:52:28 


I 


CREW  ID:  ORL290 


CDRRENCY  in  DOLLARS 


PROJECT  ID:  0093E5 
7-28 


TIKE  09:52:2f 


**  TOTAL  DIEECT  *  *  SDBCOH  *■ 


ID  COHTRACTOR 

PH  QOAHTITY  DOH  HAMHRS 

LABOR 

EQUIPMENT 

HAT  W/TX 

AMOUNT  PCT  W/OH&P 

SUBTOTAl 

AA  GENERAL/PRIHE 

1.00  EA  63 

2,071 

1 

2,699 

4,771  lOO.Oi  0 

4,771 

TOTAL  DIRECT 

63 

2,071 

1 

2,699 

4,771  lOO.Ot 

CEEB  ID:  OEL290 


COERENCY  in  DOLLARS 


PROJECT  ID:  0093E5 
7-29 


TIKE  09:52:28 


^11 

^01 


JJiu  26  Auq  1993 
IHTRACTOE  IKDIEECT  SDKKAEY 


D.S.  ARKY  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  n  CAMPBELL,  KY 
ECO-5:  BUILDING  93 


-  ***  OVERHEAD  ***  -  ****  PROFIT  ****  - 

ID  CONTRACTOR  PH  SUBTOTAL  AMOUNT  PCT  HOFCl  AMOUNT  PCT  BONDt  OTHRt 


AA  GENERAL/PRIHE  4,771  477  10. Ot  0.0  394  7.5t  2.51  O.Ot 

TOTAL  OVERHEAD  &  PROFIT  477  10.01  394  7.51 


CREW  ID:  ORL290 


CURRENCY  in  DOLLARS 


SUMMARY  PAGE  5 

*******  total  CONTRACT  ******* 
AMOUNT  PCT  UNIT  COST 

5,783  100.01  5783.14 


I 

PROJECT  ID:  0093E5 
7-30 


TIKE  09:52:28 


^hu  26  Auq  1993 
DIVISION  SUHHAKY 


D.S.  AMY  CORPS  of  ENGINEERS  K-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SDRVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  93 


SUHKARY  PAGE  6 


*****  total  * 


ID  CSI  DIVISION 

HAHHOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

DIRECT 

16  ELECTRICAL 

63 

2,071 

1 

2,571 

129 

4,771 

TOTAL  DIRECT 

63 

2,071 

1 

2,571 

129 

4,771 

CRK  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  0093E5 

7r31 


TIKE  09:52:28 


4 


'hu  26  Auq  1993 
YSTEKS  SDKKARY 


U.S.  Am  CORPS  of  ENGINEERS  H-aCES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  n  CAKPBELL,  KY 
ECO-5:  BUILDING  93 


SUHHARY  PAGE  7 


*****  TOTAL  * 


ID  SYSTEM 

MANHOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

DIRECT 

11  INTERIOR  ELECTRICAL 

63 

2,071 

1 

2,571 

129 

4,771 

TOTAL  DIRECT 

63 

2,071 

1 

2,571 

129 

4,771 

CREW  ID:  ORL290 


CURRENCY  in  DOLLARS 


I 


PROJECT  ID:  0093E5 

7-32 


TIKE  09:52:28 


TJu  26  Auq  1993 


lODIPHEHT  SOKKAEY 


C.S.  AlWY  CORPS  of  ENGINEERS  K-aCES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAKPBELL,  KY 
ECO-5:  BUILDING  93 


SUKHARY  PAGE  8 


EQUIP  DESCRIPTION 


-  m  book  VALUE  ***  ADJ  FACTOR  ADJUSTD  BOOK  OP  -  HRLY  —  UPB  ****  TOTAL  **** 

LIFE  HRS  TL  HRLY  OWNRSHP  OWNS  OVTH  OWNRSHP  EXPENSE  RATE  RATE  HOURS  COST 


EHI20  SHALL  TOOLS 

TOTAL  PROJECT  EQUIPMENT  HOURS 


I 


CPIW  ID:  OPi290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  0093E5 

7-33 


TIKE  09:52:2{ 


Thu  26  Aug  1993 


3E  SDHMAEY 


U.S.  Am  CORPS  of  ENGINEERS  K-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  93 


SUfflARY  PAGE  ‘ 


_  HRLY  “  DPB  ****  TOTAL  ****■ 

CRAFT  DESCRIPTION  BASE  OVERTM  TXS/IHS  FRNG  TRVL  RATE  RATE  HOURS  COST 


LELEC  ELECTRICIANS 


20.50 


O.Ot 


24.01  7.49  0.00 


32.91  25.79  63  2,071 


TOTAL  PROJECT  MANHOURS 


63  2,071 


*  *  *  END  OF  SUMMARY  REPORT  *  *  * 


} 


CREW  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  0093E5 
7-34 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  2699EC05 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 

INSTALLATION  &  LOCATION:  FT.  CAMPBELL  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  005-2699  INTERIOR  LIGHTING  /  BUILDING  2699 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  INTERIOR  LIGHTING 
ANALYSIS  DATE:  08-27-93  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  KEITH  DERRING 


1. 

A. 

B. 

C. 

D. 

E. 

F. 
G  • 


INVESTMENT 

CONSTRUCTION  COST  $  4247. 

SIOH  $  212. 

DESIGN  COST  $  212. 

TOTAL  COST  (lA+lB+lC)  $  4671. 

SALVAGE  VALUE  OF  EXISTING  EQUIPMENT  $ 
PUBLIC  UTILITY  COMPANY  REBATE  $ 

TOTAL  INVESTMENT  (ID  -  IE  -  IF) 


0. 

0. 

$  4671. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1992 


UNIT  COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

DISCOUNTED 

FUEL  $ /MBTU ( 1 ) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS ( 5 ) 

A. 

ELECT  $  6.18 

39. 

$ 

241. 

11.77 

$ 

2837. 

B. 

DIST  $  .00 

0. 

$ 

0. 

13.83 

$ 

0. 

C. 

RESID  $  .00 

0. 

$ 

0. 

16.15 

$ 

0. 

D. 

NAT  G  $  .00 

0. 

$ 

0. 

15.34 

$ 

0. 

E. 

COAL  $  .00 

0. 

$ 

0. 

12.82 

$ 

0. 

F. 

PPG  $  .00 

0. 

$ 

0. 

11.12 

$ 

0. 

M. 

DEMAND  SAVINGS 

$ 

380. 

11.12 

$ 

4226. 

N. 

TOTAL 

39. 

$ 

621. 

$ 

7062. 

NON 

ENERGY  SAVINGS (+)  /  COST(-) 

A. 

ANNUAL  RECURRING 

(+/-) 

$ 

383. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.12 

(2)  DISCOUNTED  1 

SAVING/COST  (3A 

X 

3A1) 

$ 

4259. 

B. 

NON  RECURRING  SAVINGS (+)  /  COSTS (- 

•) 

SAVINGS (+) 

YR  DISCNT  DISCOUNTED 

ITEM 

COST(-) 

OC  FACTR 

:  SAVINGS (+)/ 

(1) 

(2)  (3) 

COST( 

-)(4) 

d. 

TOTAL 

$  0. 

0. 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST( -)( 3A2+3Bd4 ) $  4259. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bld/ ( YRS  ECONOMIC  LIFE))$  1004. 


5.  SIMPLE  PAYBACK  PERIOD  (lG/4) 


4.65  YEARS 


6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C) 


11321. 


7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(5  /  1G)=  2.42 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 


8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) : 


10.32  % 


7-35 


U.S.  Am  CORPS  of  ENGINEERS  H-CACES 


TIKE  10:10:4: 


Thu  26  Aug  1993 


JlTLE  PAGE 


ENERGY  SAVINGS  OPPORTUNITY  SDRVY 
FT  CAMPBELL,  KY 
ECO-5:  BUILDING  2699 


Contract  No:  27-93-C-0096 


Prepared  By:  Systems  Corp 
Estimator:  Keith  A.  Derrington 
Estimate  Prep.  Date:  08/31/93 


Current  UPB/CSI  ID:  OP1290 


H-CACES  EDITION 
COMPOSER  Plus  Copyright  (C)  1985,  1988 
by  Building  Systems  Design,  Inc. 
Release  4.20 


CREW  ID:  ORL290 


CURRENCY  in  DOLLAP.S 


PROJECT  ID:  2699E5 

7-3B 


TIKE  10:10:42 


Thu  26  Aug  1993 


BLE  OF  CONTENTS 


l).S.  ARMY  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAKPBELL,  KY 
ECO-5:  BUILDING  2699 


CONTENTS  PAGE  1 


SUMMARY  REPORTS  SUMMARY  PAGE 

PROJECT  NOTES . 1 

BID  ITEM  AND  FACILITY  SUMMARY . 2 

PROJECT  CWE  SUMMARY . 3 

CONTRACTOR  DIRECT  SUMMARY . 4 

CONTRACTOR  INDIRECT  SUMMARY . 5 

CSI  DIVISION  SUMMARY . 6 

SYSTEMS  SUMMARY . 7 

EQUIPMENT  SUMMARY . 8 

LABOR  SUMMARY . 9 


DETAILED  ESTIMATE  DETAIL  PAGE 

1.  BUILDING  TO  THE  5  FOOT  LINE 

AA.  ELECTRICAL . 1 


i  i  * 


END  TABLE  OF  CONTENTS 


i  *  i 


TIME  10:10:4: 


Thu  26  Aug  1993 


DETAILED  ESTIMATE 


U.S.  ARMY  CORPS  of  ENGINEERS  M-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SDRVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  2699 

1.  BUILDING  TO  THE  5  FOOT  LINE  /  AA.  ELECTRICAL 


DETAIL  PAGE  ] 
BASE  BII 


DIVISION  16  ELECTRICAL 

QUANTITY  DOM  CREW 

MANHR 

LABOR 

EQUIPMENT 

MATERIAL 

SALESTX 

DIRECT  $ 

16500  LIGHTING 

16512  6100  SMALL  FL  FIXTURES  (LESS  THAN  40  WATT  LAMPS) 

CD=3  EL  6105  SURF  SQ  W/1  13W  BIAXIAL  FL  LAMP  ***  UNIT  COSTS:  *** 

1.25 

41.26 

0.00 

27.80 

1.39 

70.45 

WC=1100  WHITE  ACRYLIC  LENS 

2.00  EA  EELEA 

3 

83 

0 

56 

3 

141 

16512  7000  FLUORESCENT  -  RECESSED  T8  ELECTRONIC  BALLAST 

CD=3  EL  7007  8  FT  1  LAMP  W/  REFLECTOR  ***  UNIT  COSTS:  *** 

0.54 

17.84 

0.07 

109.00 

5.45 

132.36 

WC=1100 

23.00  EA  EELEB 

12 

410 

2 

2,507 

125 

3,044 

TOTAL  DIVISION  16  ELECTRICAL 

15 

493 

2 

2,563 

128 

3,185 

TOTAL  FACILITY  AA.  ELECTRICAL 

15 

493 

2 

2,563 

128 

3,185 

TOTAL  BID  ITEM  1.  BUILDING  TO  THE  5  FOOT  LINE 

15 

493 

2 

2,563 

128 

3,185 

^OTAL  BASE  BID 

15 

493 

2 

2,563 

128 

3,185 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

TOTAL  INCL  ADD  ENERGY  SAVINGS  OPPORTUNITY  SDRVY 

15 

493 

2 

2,563 

128 

3,185 

*  *  *  END  OF  DETAIL  REPORT  *  *  * 


I 


CREW  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  2699E5 
7-40 


TIKE  10:10:42 


Thu  26  Aug  1993 


ECT  NOTES 


U.S.  Am  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SDRVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  2699 


SUMMARY  PAGE  1 


PROJECT  NOTES 

ECO-5:  INTERIOR  LIGHTING 

SCOPE  OF  WORK:  EVALUATE  USE  OF  HIGHER  EFFICIENCY  INTERIOR  LIGHTING  IN 
SELECTED  FACILITIES  AT  FT  CAMPBELL. 


CRH?  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  2699E5 
7-41 


TIME  10:10:42 


'hu  26  Aug  1993 


D.S.  ARMY  C0PJ>S  of  ENGINEERS  M-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 

:D  item  and  facility  summary  ECO-S:  building  2699 


SUMMARY  PAGE  2 


BID  ITEM  1  BUILDING  TO  THE  5  FOOT  LINE 

BASE  BID 

ID  FACILITY 

COST  TO  PRM 

OVERHEAD 

HOME  ore 

PROFIT 

BOND 

ore  FCTR 

TOTAL  COST 

UNIT  COST 

AA  ELECTRICAL 

10.01 

0.01 

7.51 

2.51 

0.01 

1.00  EA  3,185 

319 

0 

263 

94 

0 

3,861 

3860.73 

BID  ITEM  TOTAL 

1.00  EA  3,185 

319 

0 

263 

94 

0 

3,861 

3860.73 

TOTAL  BASE  BID 

3,185 

319 

0 

263 

94 

0 

3,861 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

0 

TOTAL  INCL  ADD 

3,185 

319 

0 

263 

94 

0 

3,861 

I 


CRE«  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  2699E5 
7-42 


TIME  10:10:42 


: 

^Roj: 


liu  26  Aug  1993 
ECT  CWE  SUKHAHY 


O.S.  ARHY  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  2699 


SUMMARY  PAGE  3 


ID  BID  ITEM 

QUANTITY  DON 

BASE  BID 

ADDITIVE 

TOTAL  COST 

1.  BUILDING  TO  THE  5  FOOT  LINE 

1.00  EA 

3,861 

3,861 

TOTAL  CURRENT  CONTRACT  COST 

3,861 

0 

3,861 

Cost  Growth  from  08/93  to  08/94 
Index  Values:  0000  0000 

0.01 

0 

0 

0 

ESCAUTED  CONTRACT  COST 

3,861 

0 

3,861 

Government-Furnished  Property 

0 

0 

SUBTOTAL 

3,861 

0 

3,861 

Contingencies 

10.01 

386 

0 

386 

SUBTOTAL 

4,247 

0 

4,247 

SIOH  (S&A) 

5.01 

212 

0 

212 

CURRENT  WORHNG  ESTIMATE 

4,459 

0 

4,459 

Estimated  Construction  Time 


365  Days 


CREW  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  2699E5 
1-hl 


TIKE  10:10:4: 


**  TOTAL  DIEECT  *  *  SDBCON  *' 


ID  COHTEACTOE 

PH  QUAHTITY  OOH  HANHES 

LABOE 

EQDIPHEHT 

HAT  W/TX 

AKODNT  PCT 

W/OHSP  SDBTOTAl 

AA  6ENEEAL/PEIHE 

1.00  EA  15 

493 

2 

2,691 

3,185  100.01 

0  3,185 

TOTAL  DIEECT 

15 

493 

2 

2,691 

3,185  100.01 

CHEW  ID:  ORL290 


CDMENCY  in  DOLLAES 


PEOJECT  ID:  2699E5 
7-44 


TIKE  10:10:4 


Thu  26  Auq  1993 
^CONTRACTOE  INDIRECT  SUMMARY 


U.S.  ARMY  CORPS  of  ENGINEERS  M-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  2699 


-  ***  OVERHEAD  ***  -  ****  PROFIT  ****  - 

ID  CONTRACTOR  PH  SUBTOTAL  AMOUNT  PCT  HOFCt  AMOUNT  PCT  BONDt  OTHRl 


AA  GENERAL/PRIHE 

TOTAL  OVERHEAD  &  PROFIT 


3,185  319  10.01  0.0  263  7.51  2.51  0.01 

319  lO.Oi  263  7.5t 


CRB}  ID:  ORL290 


CURRENCY  in  DOLLARS 


SUMMARY  PAGE 

*******  total  contract  ****** 

AMOUNT  PCT  UNIT  COS' 
3,861  100.01  3860.7. 


PROJECT  ID:  2699E5 

7-^5 


TIKE  10:10:4 


^hu  26  Auq  1993 


SI  DIVISION  SDHHAEY 


U.S.  ARMY  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  FT  CAHPBELL,  KY 
ECO-5:  BUILDING  2699 


SUMHARY  PAGE  6 


tttti  total  * 


ID  CSI  DIVISION 

MANHOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

DIRECT 

16  ELECTRICAL 

15 

493 

2 

2,563 

128 

3,185 

TOTAL  DIRECT 

15 

493 

2 

2,563 

128 

3,185 

I 


CREW  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  2699E5 
7-46 


TIKE  10:10:42 


26  Aug  1993 
SYSTEMS  SUMMARY 


U.S.  ARMY  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  2699 


SUMMARY  PAGE  7 


*****  TOTAL  * 


ID  SYSTEM 

MANHOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

DIRECT 

11  INTERIOR  ELECTRICAL 

15 

493 

2 

2,563 

128 

3,185 

TOTAL  DIRECT 

15 

493 

2 

2,563 

128 

3,185 

( 


CRFrf  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  2699E5 

7-47 


TIKE  10:10:42 


EOOIPHENT  SUMHAEY 


D.S.  ARHY  CORPS  of  ENGINEERS  K-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SDRVY  /  FT  CAKPBELL,  KY 
ECO-5:  BUILDING  2699 


SUKHARY  PAGE  8 


-  ***  book  value  ***  ADJ  FACTOR  ADJUSTD  BOOK  OP  -*  HRLY  —  UPB  ****  TOTAL  **** 

EQUIP  DESCRIPTION  LIFE  HRS  TL  HRLY  OWNRSHP  OWNS  OVTH  OWNRSHP  EXPENSE  RATE  RATE  HOURS  COST 


EHI20  SHALL  TOOLS 


1.40  1.40  1  2 


TOTAL  PROJECT  EQUIPMENT  HOURS 


2 


I 


CPvEW  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  2699E5 
7-4b 


TIKE  10:10:4 


hu  26  Aug  1993  D.S.  ARMY  CORPS  of  ENGINEERS  H-CACES 

ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 
LABOR  SUMMARY  ECO-5:  BUILDING  2699  SUMMARY  PAGE 


CRAFT 

DESCRIPTION 

BASE 

OVERTM 

TXS/INS 

FRNG 

TRVL 

•  HRLY 
RATE 

-  UPB 
RATE 

****  TOT 
HOURS 

XL  ****— 

COST 

LELEC 

ELECTRICIANS 

20.50 

0.01 

24.0t 

7.49 

0.00 

32.91 

25.79 

15 

493 

TOTAL 

PROJECT  MANHOURS 

15 

493 

*  *  *  END  OF  SUMMARY  REPORT  *  *  * 


CPiM  ID:  0EL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  2699Ef 

7-^9 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  3411EC05 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 

INSTALLATION  &  LOCATION:  FT.  CAMPBELL  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE:  005-3411  INTERIOR  LIGHTING  /  BUILDING  3411 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  INTERIOR  LIGHTING 
ANALYSIS  DATE:  09-02-93  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  KEITH  DERRING 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

$ 

16581. 

B,  SIOH 

$ 

829. 

C.  DESIGN  COST 

$ 

829. 

D.  TOTAL  COST  (lA+lB+lC) 

$ 

18239. 

E.  SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

F.  PUBLIC  UTILITY  COMPANY 

REBATE 

G.  TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

2.  ENERGY  SAVINGS  (+)  /  COST 

(-) 

FUEL 


UNIT  COST 
$/MBTU(l) 


A.  ELECT  $  6.18 

B.  DIST  $  .00 

C.  RESID  $  .00 

D.  NAT  G  $  .00 

E.  COAL  $  .00 

F.  PPG  $  .00 

M.  DEMAND  SAVINGS 

N.  TOTAL 


SAVINGS 

MBTU/YR(2) 

90. 

0. 

0. 

0. 

0. 

0. 


90, 


$  0. 

$  0. 


ANNUAL  $ 
SAVINGS ( 3 ) 


$ 

$ 

$ 

$ 

$ 

$ 

$ 


18239, 


DISCOUNT 

FACTOR(4) 


DISCOUNTED 
SAVINGS ( 5 ) 


556. 

11. 

77 

$ 

6546. 

0. 

13. 

83 

$ 

0. 

0. 

16. 

15 

$ 

0. 

0. 

15. 

34 

$ 

0. 

0. 

12. 

82 

$ 

0. 

0. 

11. 

12 

$ 

0. 

1470. 

11. 

12 

$ 

16346. 

2026. 

$ 

22893. 

3.  NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  ( 3A  X  3A1 ) 


11.12 


$ 

$ 


193, 

2146, 


ITEM 


1.  REPLACE 
d.  TOTAL 


SAVINGS (+) 
COST(-) 
(1) 

$  8500. 

$  8500. 


YR 

DISCNT 

DISCOUNTED 

OC 

FACTR 

SAVINGS ( + ) / 

(2) 

(3) 

COST(-) (4) 

8 

.73 

6205. 

6205 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY;  3411EC05 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 

INSTALLATION  &  LOCATION:  FT.  CAMPBELL  REGION  NOS.  4  CENSUS:  3 
PROJECT  NO.  &  TITLE;  005-3411  INTERIOR  LIGHTING  /  BUILDING  3411 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  INTERIOR  LIGHTING 
ANALYSIS  DATE:  09-02-93  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  KEITH  DERRING 

C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST (-) (3A2+3Bd4)$  8351. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bld/ ( YRS  ECONOMIC  LIFE))$  2786. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  6.55  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  31244. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(5  /  1G)=  1.71 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) :  7.80  % 
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TAILED  ESTIMATE 


U.S.  ARMY  CORPS  of  ENGINEERS  M-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SDRVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  3411 

1.  BUILDING  TO  THE  5  FOOT  LINE  /  AA.  ELECTRICAL 


DETAIL  PAGE  1 
BASE  BID 


DIVISION  16  ELECTRICAL 

QUANTITY  UOM  CREW 

MANHR 

LABOR 

EQUIPMENT 

MATERIAL 

SALESTX 

DIRECT  $ 

16500  LIGHTING 

16512  7000  FLUORESCENT  -  RECESSED  T8  ELECTRONIC  BALLAST 

CD=3  EL  7002 

4  FT  1  LAMP 

PARABOLIC  LOUVRE  W/ 

***  UNIT  COSTS:  *** 

0.54 

17.84 

0.07 

122.00 

6.10 

146.01 

BC=1100 

REFLECTOR 

4.00  EA  EELEB 

2 

71 

0 

488 

24 

584 

CD=3  EL  7003 

4  FT  2  LAMP 

PARABOLIC  LOUVRE  W/ 

***  UNIT  COSTS:  *** 

0.59 

19.42 

0.08 

136.00 

6.80 

162.29 

WC=1100 

REFLECTOR 

26.00  EA  EELEB 

15 

505 

2 

3,536 

177 

4,220 

CD=3  EL  7006 

2  FT  2  LAMP 

U  PARABOLIC  LOUVRE 

***  UNIT  COSTS:  *** 

0.52 

17.19 

0.07 

119.00 

5.95 

142.21 

WC=1100 

2.00  EA  EELEB 

1 

34 

0 

238 

12 

284 

CD=3  EL  7007 

8  FT  1  LAMP 

W/  REFLECTOR 

***  UNIT  COSTS:  *** 

0.54 

17.84 

0.07 

109.00 

5.45 

132.36 

WC=1100 

54.00  EA  EELEB 

29 

964 

4 

5,886 

294 

7,148 

16900  CONTROLS  AND  INSTRUMENTATION 


16930  3000  OCCUPANCY  SENSORS 


CD=3  EL  3001  OCCUPANCY  SENSOR,  1800  W  MAX 

***  UNIT  COSTS:  *** 

0.50 

16.51 

0.06 

48.00 

2.40 

66.97 

^WC=1100 

3.00  EA  EELEB 

2 

50 

0 

144 

7 

201 

TOTAL  DIVISION  16  ELECTRICAL 

49 

1,624 

6 

10,292 

515 

12,437 

TOTAL  FACILITY  AA.  ELECTMCAL 

49 

1,624 

6 

10,292 

515 

12,437 

TOTAL  BD  ITEM  1.  BUILDING  TO  THE  5  FOOT  LINE 

49 

1,624 

6 

10,292 

515 

12,437 

TOTAL  BASE  BID 

49 

1,624 

6 

10,292 

515 

12,437 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

TOTAL  INCL  ADD  ENERGY  SAVINGS  OPPORTUNITY  SURVY 

49 

1,624 

6 

10,292 

515 

12,437 

*  *  *  END  OF  DETAIL  REPORT  *  *  * 


CREW  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  3411E5 

7-56 


TIKE  12:55:4i 


Kon  30  Auq  1993 
^PROJECT  NOTES 


U.S.  ARMY  CORPS  of  ENGINEERS  N-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  FT  CAKPBELL,  KY 
ECO-5:  BUILDING  3411 


SDKHARY  PAGE 


PROJECT  NOTES 

ECO-5:  INTERIOR  LIGHTING 

SCOPE  OF  WORK:  EVALUATE  USE  OF  HIGHER  EFFICIENCY  INTERIOR  LIGHTING  IN 
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U.S.  AMY  CORPS  of  ENGINEERS  H-aCES 
ENERGY  SAVINGS  OPPORTUNITY  SDRVY  /  FT  CAMPBELL,  KY 


llD  ITEM  AND  FACILITY  SUHHARY 

BID  ITEM  1  BUILDING  TO  THE  5  FOOT 

LINE 

ECO-5: 

BUILDING  3411 

SUMMARY  PAGE  2 

BASE  BID 

ID  FACILITY 

COST  TO  PRK 

OVERHEAD 

HOME  OFC 

BOND  OTHR  FCTR  TOTAL  COST 

UNIT  COST 

AA  ELECTRICAL 

10.  Ot 

.  0.01 

7.51 

2.51 

0.01 

1.00  EA 

12,437 

1,244 

0 

1,026 

368 

0 

15,074 

15073.95 

BID  ITEM  TOTAL  1.00  EA 

12,437 

1,244 

0 

1,026 

368 

0 

15,074 

15073.95 

TOTAL  BASE  BID 

12,437 

1,244 

0 

1,026 

368 

0 

15,074 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

0 

TOTAL  INCL  ADD 

12,437 

1,244 

0 

1,026 

368 

0 

15,074 
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ECO-5:  BUILDING  3411 


SUKHARY  PAGE  3 


ID  BID  ITEM 

QUANTITY  UOM 

BASE  BID 

ADDITIVE 

TOTAL  COST 

1.  BUILDING  TO  THE  5  FOOT  LINE 

1.00  EA 

15,074 

15,074 

TOTAL  CURRENT  CONTRACT  COST 

15,074 

0 

15,074 

Cost  Growth  froB  08/93  to  08/94 
Index  Values:  0000  0000 

0.0\ 

0 

0 

0 

ESCAUTED  CONTRACT  COST 

15,074 

0 

15,074 

Governnent-Furnished  Property 

0 

0 

SUBTOTAL 

15,074 

0 

15,074 

Contingencies 

10.01 

1,507 

0 

1,507 

SUBTOTAL 

16,581 

0 

16,581 

SIOH  (SSA) 

5.01 

829 

0 

829 

CURRENT  WORnNG  ESTIMATE 

17,410 

0 

17,410 

Estiaated  Construction  Tine 


365  Days 


CRE»  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  3411E5 
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TIKE  12:55:46 
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■CONTRACTOE  DIRECT  SDKHARY 


U.S.  ARKY  CORPS  of  ENGINEERS  H-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SORV’Y  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  3411 


SUKKARY  PAGE  4 


-  **  TOTAL  DIRECT  *  *  SUBOON  * - 

ID  CONTRACTOR  PH  QUANTITY  UOH  HAHHRS  LABOR  EQUIPHENT  HAT  «/TX  AHOONT  PCT  W/OHtP  SUBTOTAL 


AA  GENERAL/PRIHE 
TOTAL  DIRECT 


1.00  EA 


49 

1,624 

6 

10,807 

12,437  100.01 

0  12,437 

49 

1,624 

6 

10,807 

12,437  100.01 

CREW  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  3411E5 
7-60 


TIRE  12:55:46 
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COHTRACTOE  INDIRECT  SUKHAEY 


U.S.  ARMY  CORPS  of  ENGINEERS  R-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  FT  CARPBELL,  KY 
ECO-5:  BUILDING  3411 


-  ***  OVERHEAD  ***  -  ****  PROFIT  ****  - 

ID  CONTRACTOR  PR  SUBTOTAL  AROUNT  PCT  HOFCl  ARODHT  PCT  BONDI  OTHRl 


AA  GENERAL/PRIRE 

TOTAL  OVERHEAD  (  PROFIT 


12,437  1,244  10.01  0.0  1,026  7.51  2.51  0.01 

1,244  10.01  1,026  7.51 


CREW  ID:  0RL290 


CURRENCY  in  DOLLARS 


SURRARY  PAGE  5 

*******  total  CONTRACT  ******* 
AROUNT  PCT  UNIT  COST 

15,074  100.01  15073.95 


I 

PROJECT  ID:  3411E5 
7-61 


TIHE  12:55:46 


^p>n  30  Aug  1993 

CSI  DIVISION  SUKHARY 

U.S.  ARMY  CORPS  of  ENGINEERS  M-aCES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  3411 

TIME  12:55:46 

SUMMARY  PAGE  6 

nhu  total  * - 

ID  CSI  DIVISION 

MANHOURS  LABOR  EQUIPMENT 

MATEHAL 

SALES  TAX 

DIRECT 

16  ELECTRICAL 

49  1,624  6 

10,292 

515 

12,437 

TOTAL  DIRECT 

49  1,624  6 

10,292 

515 

12,437 

CIIEW  ID:  0RL290 


CDREEHCY  in  DOLLARS 


PROJECT  ID:  3411EE 
7-62 


TIKE  12:55:4( 


on  30  Aug  1993  O.S.  ARHl’  CORPS  of  ENGINEERS  M-CACES 

ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  FT  CAMPBELL,  KY 


SYSTEMS  SUMMARY 

ECO-5: 

BUILDING  3411 

SUMMARY  PAGE  7 

iitH  tWriT  i  — — _ 

ID  SYSTEM 

MANHOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

DIRECT 

11  INTERIOR  ELECTRICAL 

49 

1,624 

6 

10,292 

515 

12,437 

TOTAL  DIRECT 

49 

1,624 

6 

10,292 

515 

12,437 

( 


CREW  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  3411E5 
7-63 


TIKE  12:55:46 


jjon  30  Auq  1993 
EQUIPMENT  SUHKAEY 


U.S.  ARMY  CORPS  of  ENGINEERS  M-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  3411 


SUMMARY  PAGE  « 


***  BOC*  VALUE  ***  ADJ  FACTOR  ADJUSTD  BOCK  OP  -  HRLY  —  UPB  ****  TOTAL  **** 


EQUIP  DESCMPTION 

LIFE  HRS  TL  HRLY  CWNRSHP  OWNS  OVTH  OWNRSHP  EXPENSE  RATE 

RATE 

HOURS 

COST 

EKI20  SHALL  TOOLS 

1.40 

1.40 

5 

6 

TOTAL  PROJECT  EQUIPMENT  HOURS 

5 

6 

CREK  ID:  ORL290 


CURRENCY  in  DOLLARS 


PROJECT  ID:  3411E5 
7-64 


TIKE  12:55:4( 


on  30  Aug  1993 
LABOE  SOKHAEY 


U.S.  ARMY  CORPS  of  EHGIHEERS  K-CACES 
ENERGY  SAVINGS  OPPORTUNITY  SURVY  /  H  CAMPBELL,  KY 
ECO-5:  BUILDING  3411 


SDMKARY  PAGE  ‘ 


CRAFT  DESCRIPTION 


-  HRLY  ~  OPB  ****  TOTAL  ****■ 

BASE  OVERTH  TXS/INS  FRNG  TRVL  RATE  RATE  HOURS  COST 


LELEC  ELECTRICIANS 
TOTAL  PROJECT  KANHOURS 


20.50 


O.OI 


24.01  7.49  0.00  32.91 


25.79  49  1,624 

49  1,624 


*  *  *  END  OF  SOHHARY  REPORT  *  *  * 
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ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 
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FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  INTERIOR  LIGHTING 
ANALYSIS  DATE:  09-02-93  ECONOMIC  LIFE  15  YEARS  PREPARED  BY:  KEITH  DERRING 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

$ 

6787. 

B.  SIOH 

$ 

339. 

C.  DESIGN  COST 

$ 

339. 

D.  TOTAL  COST  (lA+lB+lC) 

$ 

7465. 

E.  SALVAGE  VALUE  OF  EXISTING 

EQUIPMENT 

$ 

F.  PUBLIC  UTILITY  COMPANY 

REBATE 

$ 

G.  TOTAL  INVESTMENT  (ID  - 

IE 

-  IF) 

0. 

0. 

$  7465. 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

DATE  OF  NISTIR  85-3273-X  USED  FOR  DISCOUNT  FACTORS  OCT  1992 


UNIT  COST 

SAVINGS 

ANNUAL 

$ 

DISCOUNT 

DISCOUNTED 

FUEL 

$/MBTU(l) 

MBTU/YR(2) 

SAVINGS ( 3 ) 

FACTOR(4) 

SAVINGS ( 5 ) 

A.  ELECT 

$  6.18 

42. 

$ 

260. 

11.77 

$ 

3055. 

B.  DIST 

$  .00 

0. 

$ 

0. 

13.83 

$ 

0. 

C.  RES ID 

$  .00 

0. 

$ 

0. 

16.15 

$ 

0. 

D.  NAT  G 

$  .00 

0. 

$ 

0. 

15.34 

$ 

0. 

E.  COAL 

$  .00 

0. 

$ 

0. 

12.82 

$ 

0. 

F.  PPG 

$  .00 

0. 

$ 

0. 

11.12 

$ 

0. 

M.  DEMAND 

1  SAVINGS 

$ 

550. 

11.12 

$ 

6116. 

N.  TOTAL 

42. 

$ 

810. 

$ 

9171. 

NON  ENERGY  SAVINGS (+)  /  COST(-) 

A.  ANNUAL 

RECURRING 

{+/-) 

$ 

207. 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

11.12 

(2)  DISCOUNTED 

SAVING/COST  (3A 

X  3A1) 

$ 

2302. 

,.  NON  RECURRING 

SAVINGS (+)  /  COSTS ( 
SAVINGS (+) 

-) 

YR 

DISCNT 

DISCOUNTED 

ITEM 

COST(-) 

OC 

FACTR 

SAVINGS (+)/ 

(1) 

(2) 

(3) 

COST(-) (4) 

1.  REPLACE 

$  5900. 

8 

.73 

4307. 

d.  TOTAL 

$  5900. 

4307. 

f 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY  STUDY:  6140EC05 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (ECIP)  LCCID  1.072 
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PROJECT  NO.  &  TITLE:  005-6140  INTERIOR  LIGHTING  /  BUILDING  6140 
FISCAL  YEAR  1994  DISCRETE  PORTION  NAME:  INTERIOR  LIGHTING 
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C.  TOTAL  NON  ENERGY  DISCOUNTED  SAVINGS (+) /COST (-)( 3A2+3Bd4 ) $  6609. 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2N3+3A+ ( 3Bld/ ( YRS  ECONOMIC  LIFE))$  1410. 

5.  SIMPLE  PAYBACK  PERIOD  (lG/4)  5.29  YEARS 

6.  TOTAL  NET  DISCOUNTED  SAVINGS  (2N5+3C)  $  15780. 

7.  SAVINGS  TO  INVESTMENT  RATIO  (SIR)=(5  /  1G)=  2.11 

(IF  <  1  PROJECT  DOES  NOT  QUALIFY) 

8.  ADJUSTED  INTERNAL  RATE  OF  RETURN  (AIRR) :  9.32  % 
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DETAILED  ESTIMATE 


U.S.  AWfY  CORPS  of  ENGINEERS  H-QCES 
ENERGY  SAVINGS  OPPORTUNITY  SORVY  /  FT  CAMPBELL,  KY 
ECO-5:  BUILDING  6140 

1.  BUILDING  TO  THE  5  FOOT  LINE  /  AA.  ELECTRICAL 


TINE  13:53:24 
DETAIL  PAGE  1 
BASE  BID 


DIVISION  16  ELECTRICAL 


MANHR 

LABOR 

EQUIPMENT 

MATERIAL 

SALESTX 

DIRECT  $ 

1.25 

41.26 

0.00 

27.80 

.  1.39 

70.45 

3 

83 

0 

56 

3 

141 

0.54 

17.84 

0.07 

122.00 

6.10 

146.01 

3 

89 

0 

610 

31 

730 

0.59 

19.42 

0.08 

136.00 

6.80 

162.29 

15 

505 

2 

3,536 

177 

4,220 

20 

677 

2 

4,202 

210 

5,091 

20 

677 

2 

4,202 

210 

5,091 

20 

677 

2 

4,202 

210 

5,091 

20 

677 

2 

4,202 

210 

5,091 

0 

0 

0 

0 

0 

0 

20 

677 

2 

4,202 

210 

5,091 

16500  LIGHTING 

16512  6100  SMALL  FL  FIXTURES  (LESS  THAN  40  WATT  LAMPS) 


WC=1100  WHITE  ACRYLIC  LENS  2.00  EA  EELEA 

16512  7000  FLUORESCENT  -  RECESSED  T8  ELECTRONIC  BALLAST 

a)=3  EL  7002  4  FT  1  LAMP  PARABOLIC  LOUVRE  W/  ***  UNIT  COSTS:  ***  0.54 

WC=1100  REFLECTOR  5.00  EA  EELEB 


REFLECTOR 


26.00  EA  EELEB 


^OT. 


WC=1100 

TOTAL  DIVISION  16  ELECTRICAL 

'AL  FACILITY  AA.  ELECTRICAL 

TOTAL  BD  ITEM  1.  BUILDING  TO  THE  5  FOOT  LINE 

TOTAL  BASE  BID 

TOTAL  ADDITIVE 

TOTAL  INCL  ADD  ENERGY  SAVINGS  OPPORTUNITY  SORVY 

*  *  *  END  OF  DETAIL  REPORT  *  *  * 
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PROJECT  NOTES 


EOO-5:  INTERIOR  LIGHTING 


SCOPE  OF  »ORK:  EVALUATE  USE  OF  HIGHER  EFFICIENCY  INTERIOR  LIGHTING  IN 
SELECTED  FACILITIES  AT  FT  CAMPBELL. 
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BID  ITEM  AND  FACILITY  SUMMARY 

BID  ITEM  1  BUILDING  TO  THE  5  FOOT  LINE 

ECO-5: 

BUILDING  6140 

SUMMARY  PAGE  2 

BASE  BID 

ID  FACILITY  COST  TO  PRM 

OVERHEAD 

HOKE  OFC 

PROFIT 

BOND 

OTHR  FCTR 

TOTAL  COST 

UNIT  COST 

AA  ELECTRICAL 

lO.Ot 

o.ot 

7.51 

2.5t 

o.ot 

LOO  EA 

5,091 

509 

0 

420 

150 

0 

6,170 

6170.13 

BID  ITEM  TOTAL  1.00  EA 

5,091 

509 

0 

420 

150 

0 

6,170 

6170.13 

TOTAL  BASE  BID 

5,091 

509 

0 

420 

150 

0 

6,170 

TOTAL  ADDITIVE 

0 

0 

0 

0 

0 

0 

0 

TOTAL  IHCL  ADD 

5,091 

509 

0 

420 

150 

0 

6,170 
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SOMKARY  PAGE 


ID  BID  ITEM 

QUANTITY  UOH 

BASE  BID 

ADDITIVE 

TOTAL  COST 

1.  BUILDING  TO  TEE  5  FOOT  LINE 

1.00  EA 

6,170 

6,170 

TOTAL  CURRENT  CONTRACT  COST 

6,170 

0 

6,170 

Cost  Grovrth  from  08/93  to  08/94 
Index  Values:  0000  0000 

O.Oi 

0 

0 

0 

ESCAUTED  CONTRACT  COST 

6,170 

0 

6,170 

Government-Furnished  Property 

0 

0 

SUBTOTAL 

6,170 

0 

6,170 

Contingencies 

lO.Oi 

617 

0 

617 

SUBTOTAL 

6,787 

0 

6,787 

SIOH  (S&A) 

5.0t 

339 

0 

339 

CURRENT  WORKING  ESTIMATE 

7,126 

0 

7,126 

Estimated  Construction  Time 


365  Days 


CRTO  ID:  ORL290 
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**  TOTAL  DIRECT  *  *  SOBOON  *■ 


ID  CONTRACTOR 

PK  QUANTITY  DON  HANHRS 

LABOR 

EQUIPMENT 

MAT  W/TX 

AMOUNT  PCT 

W/OHiP  SUBTOTAl 

AA  GENERAL/PEIHE 

1.00  EA  20 

677 

2 

4,412 

5,091  100.01 

0  5,091 

TOTAL  DIRECT 

20 

677 

2 

4,412 

5,091  lOO.Ot 
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-  iii  OVERHEAD  ***  -  ****  PROFIT  ****  - 

ID  CONTRACTOR  PH  SUBTOTAL  AMOUNT  PCT  HOFCI  AMOUNT  PCT  BONDI  OTHRl 


AA  GENERAL/PRIHE 

TOTAL  OVERHEAD  i  PROFIT 


5,091  509  10.01  0.0  420  7.51  2.51  0.01 

509  10.01  420  7.51 


CREW  D:  ORL290 


CURRENCY  in  DOLLARS 
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ttiiUi  total  contract  ******* 

AMOUNT  PCT  UNIT  COST 
6,170  100.01  6170.13 
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*****  TOTAL  * 


ID  CSI  DIVISION 

KANHODRS 

LABOR 

EQUIPKENT 

MATERIAL 

SALES  TAX 

DIRECT 

16  ELECTRICAL 

20 

677 

2 

4,202 

210 

5,091 

TOTAL  DIRECT 

20 

677 

2 

4,202 

210 

5,091 
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*****  TOTAL  * 


ID  SYSTEM 

MANHOURS 

LABOR 

EQUIPMENT 

MATERIAL 

SALES  TAX 

DIRECT 

11  INTERIOR  ELECTRICAL 

20 

677 

2 

4,202 

210 

5,091 

TOTAL  DIRECT 

20 

677 

2 

4,202 

210 

5,091 
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-  at  BOC«  VALUE  ***  ADJ  FACTOR  ADJUSTD  BOOK  OP  --  HRLY  —  DPB  ****  TOTAL  **** 

EQUIP  DESCRIPTION  LIFE  HRS  TL  HRLY  OWNRSHP  OWNS  OVTH  OWNRSHP  EXPENSE  RATE  RATE  HOURS  COST 


EHI20  SHALL  TOOLS 

TOTAL  PROJECT  EQUIPHEHT  HOURS 


1.40 


1.40  2  2 

2  2 
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CRAFT 

DESCRIPTION 

BASE 

OVERTH 

TXS/INS 

FRNG 

TRVL 

■  ERLY 
RATE 

-  UPB 
RATE 

****  TOT 
HOURS 

AL  ****- 

COST 

LELEC 

ELECTRICIANS 

20.50 

0.01 

24.01 

7.49 

0.00 

32.91 

25.79 

21 

677 

TOTAL  PROJECT  KANHOURS  21  677 


*  *  *  END  OF  SUKKARY  REPORT  *  *  * 
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LOUISVILLE  DISTRICT  CORPS  OF  ENCIKEERS 
ENGINEERING  DIVISION,  A/E  MANAGEMENT  BRANCH  (CEORL-ED-M) 

AMNEZ  B 

DETAILED  SCOPE  OF  WORK 

Phase  I  Basic  Contract,  &  Option  Phase  II  Added  ECOs,  FORT  CAMPBELL,  KY 

May  10,  1993 

1.  PROJECT  NAME  &  LOCATION;  This  is  an  Energy  Savings  Opportunity  Survey 
(ESOS),  rY93  EEAP  at  Fort  Campbell,  KY  for  various  ECOs  (Energy  Conservation 
Opportunities)  selected  in  ANNEX  A.  The  Basic  Contract  award  will  be  for 
Phase  I  ECOs  prioritized  1  through  5,  as  selected  from  ANNEX  A,  with  an  Option 
for  Phase  II  Additional  ECOs  prioritized  6  through  10  as  selected  from  ANNEX 
A,  and  the  buildings  to  be  included  are  listed  in  Figure  B-1.1.  The  ECOs  are 
summarized  as  follows: 

Phase  I-  Basic  Contract: 

1.  Instantaneous  hot  water  heater. 

77  systems  in  administrative  type  facilities-conversion 

2.  Ground  water  coupled  heat  pump. 

6  individual  family  quarters  out  of  770ea.  sampling. 

3.  Heat  reclaim  from  hot  refrigerant ^gas/condenser  units. 

1  facility-  Commissary  for  hot  gas  reclamation. 

4,1  Replace  absorption  chiller  with  high  efficiency  units. 

15  chillers-  replacements. 

5.  Indoor/outdoor  lighting  efficiency  to  recommended  levels. 

43  administrative  type  fac.  for  indoor/outdoor  lighting 
efficiency.  Same  fac. 's  to  be  surveyed  as  in  1.  above. 

5  family  housing  areas  for  street  lights. 

Phase  II—  Option,  Added  ECOs; 

6.  Reduce  indoor,  outdoor,  or  street  lighting  where 
illumination  exceeds  AEI  recommended  levels. 

37  administrative  type  fac.  for  indoor/outdoor  lighting 
efficiency.  Same  fac.'s  to  be  surveyed  as  in  1.  above. 

4  family  housing  areas  for  street  lights. 

7.  Waste  heat  recovery-Heat  exchanges  for  ventilation  and  hot 
water  heat. 

15  building  locations.  Same  buildings  surveyed  as  in  1. 
above, 

8. ’  Chiller  replacements. 

7  chillers  in  5  buildings. 

9.  Variable  speed  circulation  pumps. 

57  pumps  in  barracks  (Korean  War  built). 

10.  EMCS  expansion  of  buildings  and  functions. 

17  buildings  add  onto  the  existing  system. 

2.  GENERAL  SOW  vs.  DETAILED  SOW;  The  General  Scope  of  Work  (GSOW)  will 
apply  to  contract  efforts  as  modified  by  the  Detailed  Scope  of  Work  (DSOW) . 
Should  conflicts  occur  between  the  GSOW  and  DSOW,  the  DSOW  shall  govern. 
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3.  RESPECTTVr  POC^e  for  this  STUDY; 

Louisvilla  District  COE-  Charles  (Chuck)  Lockroan/CEORL-ED-M 

(502)  582-6041,  or  FAX  6763,  or  5281 

Fort  Campbell,  KY  DEH-  Arlin  E.  Wright/Supv.  Industrial  Engr. 

DEH-KESB  (502)  798-8895,  or  FAX  9596 

Architect/Engineer(A/E)-  _ _ _ : - 


4.  SCOPE;. 

4.1  The  A/E  shall  provide  all  work  necessary  to  complete  the  ESOS  as  defined 
in  the  GSOW  including  the  AKNEX's.  Information  and  instructions  contained 
within  the  Detailed  SOW  are  provided  as  a  means  for  the  A/E  Project  Manager 
(P/M)  to  expand  or  modify  the  GSOW  as  may  be  needed  to  suit  the  survey  for  the 
ESOS  ECOs  at  Fort  Campbell,  KY. 

4.2  The  survey  will  consider  all  components  and  aspects  of  operations  of  a 
selection  of  facilities,  replacements,  materials,  utilities,  envelopes, 
boilers,  alternatives  methods  of  equipment,  and  etc.  to  determine  any  energy 
savings  methods/recommendations,  energy  savings  operational  methods,  systems 
energy  savings  retirements,  and  all  operations  that  could  realize  energy 
savings.  .  This  could  include  interviews  of  various  personnel  at  the 
installation  to  accomplish  data  gathered  for  quantities,  and  operational  data. 
Alternate  energy  sources  such  as  solar,  wind,  and  geothermal,  will  not  be 
included. 

4.3  The  survey  will  consider  new  designs  etc.,  for  energy  trends  that  make 
each  ECO  more  cost  effective  and  energy  saving. 

4.4  The  A/E  shall  assist  the  DEH  in  arranging  for  the  installation  of  any 
metering  of  various  utilities  identified  in  the  ECO,  such  as  for  electric, 
gas,  etc. 

5.  DETAILED  REOtTIREHEKTS ;  All  detail  requirements  selected  at  Fort  Campbell, 
KY  for  the  purpose  of  this  survey,  shall  specifically  include  the  special 
facility  and  projects  identified  by  the  DEH  staff.  In  general  the  facilities 
and  projects,  when  investigated  relative  to  the  ECO's  provided  in  ANNEX  A, 
shall  comprise  the  bulk  of  suggestive  items  normally  investigated  for  the 
ESOs. 

Specific  Energy  Conservation  Opportunities  (ECO)  Checklist;  Each  ECO 
selected  from  the  list  in  ANNEX  A  shall  be  investigated  as  a  minimum,  however, 
if  others  are  found  during  the  investigation  that  are  good  candidates  they 
shall  also  be  included  and  evaluated. 

6.  PERFORMANCE  t  The  total  time  required  for  completion  of  the  ESOS  initial 
award  of  Phase  I  shall  not  be  more  than  211  calendar  days  from  the  date  of  the 
Notice  to  Proceed  (NTP)  for  the  contract.  Phase  II  Option  award  may  occur 
simultaneously  with  the  Phase  I  award,  then  the  schedule  would  be  required  as 
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printed/»checlul©d  in  Fi^r®  however,  award  of  Phaee  II  may  not  occur, 

and  may  be  scheduled  separately  on  a  17S  calendar  day  basis  for  completion 
criteria,  from  the  KTP  award.  If  the  ESOs,  either  Phase  I  and/or  Phase  II 
Option  takes  the  A/E  less  time  than  scheduled  to  achieve,  an  interim  interview 
meeting  at  the  installation  may  be  coordinated  by  the  A/E  with  all  parties 
involved  in  the  review  process.  Figure  B-6.1  is  a  schedule  of  pertinent 
events  and  milestone  dates  for  acceptable  performance  of  the  survey  at  Fort 
Campbell,  KY.  Changes  or  adjustments  make  to  the  SOW  during  the  term  of  the 
project  survey  shall  be  made  by  the  Louisville  District. 

7.  SUBMITTALS ?  The  A/E's  Project  Manager  shall  provide  direct  distribution 
of  all  required  submittals  and  documents  in  the  numbers  as  listed  in  Figure  B~ 

7.1. 


8.  GOVERNMECT-FURNISHTP  INFORMATION:  The  following  list  of  reference 

documents  will  be  furnished  to  the  A/E: 

(1)  Final  reports  of  previously  completed  studies  performed  under  the 
Energy  Engineering  Analysis  Program  (EEAP),  See  par.  10  for  the  list.’ 

(2)  Latest  copies  of  other  energy  studies  performed  since  the  previous  EEAP 
study,  see  par.  10  for  the  list. 

(3)  Energy  Resources  Management  Plan. 

(4)  ETLs  1110-3-254,  Use  of  Electric  Power  for  Comfort 

Space  Heating,  1110-3-282,  Energy  Conservation,  1110-3-318,  Procedures  for 
Programming  Energy  Monitoring  and  Control  Systems  (EMCS)  Funded  through  the 
MCA  Progreun  and  1110-3-332,  Economic  Studies. 

(5)  Architectural  and  Engineering  Instructions. 

(6)  Energy  Conservation  Investment  Program  (ECIP) 

Guidance,  dated  4  November  1992. 

(7)  Information  on  Existing  EMCS  Studies,  Designs,  Con¬ 
struction  Contracts,  or  Operating  Systems.  (Only  if  needed  for  this  survey) 

(8)  TM  5-785,  Engineering  Weather  Data,  TM  5-800-2,  General  Criteria 

Preparation  of  Cost  Estimates,  TM  5-800-3,  Project  Development  Brochure,  TM 
5-815-2,  Energy  Monitoring  and  Control  Systems  (EMCS).  TM  5-815-2  need  only 
be  furnished  if  items  (7),  (10),  and  (11)  are  furnished. 

(9)  AR  415-15,  Military  Construction  Army  (MCA)  Program  Development; 
AR  415-17,  Cost  Estimating  for  Military  Prograanming;  AR  415-20,  Construction, 
Project  Development  and  Design  Approval;  AR  415-28,  Department  of  the  Army 
Facility  Classes  and  Construction  Categories;  AR  415-35,  Construction,  Minor 
Construction;  AR  420-10,  General  Provisions,  Organization,  Functions,  and 
Personnel;  AR  11-27,  Army  Energy  Program;  and  AR  5-4,  Change  No.  1,  Department 
of  the  Army  Productivity  Improvement  Program. 

(10)  ENDSP-84-076-ED-MS,  Preliminary  Survey  and  Feasibility  Study  for 

Energy  Monitoring  and  Control  Systems.  (Only  if  needed  for  this  study). 
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(11)  CEHND-SP-90-244-ED-ME,  EMCS  Cost  EBtiinatin9  Cuid*.  (Only  if 
needed  for  this  study). 

(12)  NCEL  CR  82.030,  Standardized  EMCS  Energy  Saving*  Calculations. 
(Only  if  needed  for  this  study) . 

(13)  The  latest  applicable  Engineer  Improvement  Recommendation  System 
(EIRS)  bulletin. 

(14)  An  example  of  a  correctly  completed  implementation  document  for  a 
project. 

8.  LCCID,  A  COMPUTER  PROGRAM:  A  computer  program  titled  Life  Cycle  Costing 
in  Design  (LCCID)  is  available  from  the  BLAST  Support  Office  in  Urbana,  IL  for 
a  nominal  fee.  This  computer  program  will  be  used  for  performing  the  economic 
calculations  for  ECIP  and  non-ECIP  ECO's.  LCCID  permits  the  designer  to 
perform  an  economic  study  that  conforms  to  the  economic  criteria  all  three 
services.  POC  is  Linda  Lawrie.  The  A/E  is  encourage  to  obtain  and  use  this 
computer  program,  because  is  a  universal  Government  comparison  tool  that 
requires  comparisons  throughout  the  US  for  such  type  surveys  and  data 
requirements.  The  A/E  will  obtain  and  use  this  computer  program.  The  BLAST 
Support  Office  can  be  contacted  at  144  Mechanical  Engineering  Building,  1206 
West  Green  Street,  Urbana,  IL  61801.  The  telephone  number  is  (217)  333-3977 
or  (800)  842-5278.  All  economic  analysis  can  be  performed  using  simple 
payback  period,  however,  .LCCA  will  be  required  for  the  Government  information. 

9.  SIMULATION  PROGRAMS;  No  computer  simulation  will  be  required  under  this 
project. 

10.  LIST  OF  EEAP  REPORTS /STUDIES .  FORT  CAMPBELL;  A  review  of  the  following 
is  considered  to  be  of  assistance  for  in  the  DSOW.  The  COE  and  DEH  Offices 
have  a  copy  for  review,  and/or  loan: 

a.  Basewide  Energy  System  Plan,  Executive  Summary,  03/01/83 

b.  Basewide  Energy  System  Plan,  Vol.  1,  &  2,  12/01/82 

c.  Energy  Consumption  &  Requirement  Survey,  12/01/77 

d.  Energy  Audit,  Dining  Facilities,  Exec.  Summary,  08/01/86 

e.  Energy  Audit,  Dining  Facilities,  Vol.  1-5,  08/01/86 

f.  Limited  Energy  Study,  Cold  Stg.  Fac.,  01/18/93 

g.  Energy  Efficient  Motors,  by  COE,  list  of,  11/04/92,  sch. comp. 5/93 
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FIGURE  B-! , 1  Listing  of  Buildings/Facilities/or  Xroas  to  hm  atudiad  in  tha 
ECO»,  FORT  CAMPBELL,  m 

BASIC  CONTRACT.  PHASE  It 

1.  InBtantaneouB  Hot  Water  Heater-  77  Administrative  type  fac'B: 


38 

6087 

6734 

6914 

89 

6088 

6735 

6915 

91 

6137 

6736 

6916 

93 

6140 

6737 

6924 

95 

6254 

6738 

6924A 

2699 

6302 

6740 

6925 

2745 

6304 

6744 

6926 

3202 

6306 

6773 

6932 

3209 

6308 

6784 

6934 

3210 

6390 

6789 

6935 

3307 

6706 

6790 

6991 

3308 

6708 

9001 

6993 

3411 

6713 

6902 

6995 

4601 

6714 

6904 

6997 

5207 

6715 

6905  . 

7510 

5210  ^ 

6717 

6906 

7541 

5212  ‘ 

6720 

6907 

7838 

5661- 

—  .. 

6723 

6908 

7855 

5702 

6729 

6913 

7856 

5740 


2*  Ground  Water  Coupled  Heat  Pump-  6  individual  family  type  qfuartersi 

There  are  770  family  quarters  that  currently  have  heat  pumps  that  need 
upgrading  due  to  age  and  limited  design  characteristics  that  show  up  during 
extreme  cold  weather  conditions.  Currently  630  units  of  same  type  are  being 
converted  to  gas  package  type  heating/cooling  units.  This  is  a  sample  study 
of  the  770  units  for  possible  applications  as  a  cross  section  of  various  types 
structures.  The  locations  of  areas  follows: 


Location 

La  Pointe  Village 
(downstairs ) 

La  Pointe  Village 
(upstairs) 
Hammond  Heights 


Tvpe/Size 
2  bedroom 

2  bedroom 

4  bedroom 


Number  of  Quarters 
2-6  Units 

2-6  Units 

2-4  Units 


Drennon  Park 


4  bedroom 


1-2  Units 


Drennon  Park 


4  bedroom 


Single  Unit 


3.  Heat  Reclaim  from  Hot  Refrigerant  Gas/Condenser  Units: 
1  Facility-  Commissary,  building  2702 
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COKTINUBD-PHASE  I; 

4,  Replace  AbBorption  Chiller  with  High  Efficiency  Uniti- 


size  90-570  ton®: 

Buiieing  LccatiQH 
.  3213 
3214 
6711 
6718 
6726 
6732 
6774 
6776 
6781 
6910 
6921A 
6929 
6936 
6938 
6944 


ghillcr  siig 

140 

250 

360 

140 

360 

300 

90 

320 

320 

320 

570 

320 

160 

320 

380 


15  chillers. 


Indoor /Outdoor  Lighting  Efficiencies  to  Recommended  Levels- 


a.  43  Administrative  Type  Facilities  for  Jndoor  Survey 


(saune 

facilities  to  be 

surveyed  as  in  1. 

above ) : 

Location 

SCT.  ft. 

Location 

sa.-  ft. 

38 

16,038  -  . 

6140 

3,867 

89 

11,545 

6254 

9,338 

91 

12,873 

6302 

5,615 

93 

17,492 

6304 

5,385 

95 

21,864 

6306 

5,615 

2699 

3 , 319 

6308 

5,385 

2745 

13,249 

6390 

12,792 

3202 

13,381 

6708 

2,581 

3204 

2,250 

6713 

3,610 

3206 

3,746 

6714 

2,686 

3209  ' 

3,598 

6715 

18,902 

3307 

2,816 

6717 

2,581 

3308 

2,252 

6720 

4,892 

3411 

20,918 

6723 

3,610 

5207 

169,375 

6729 

3,610 

5212 

2,160 

7510 

14,280 

5661 

22,480 

7514 

4,064 

5702 

14,000 

7541 

8,904 

5740 

14,173 

7543 

998 

6087 

10,768 

7562 

1,800 

6088 

4,988 

7574 

325 

6137 

1,440 

b,  5  Family 

Quarters  Areas 

for  Street  Lighting 

Survey 

Hammond  Heights 
Lee  Village 
Pierce  Village 
LaPointe  Village 
Gardner  Village 
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OPTION.  PEAgr  III 


6.  Reduce  Indoor,  Outdoor,  or  Street  Lighting  to  Recommended  Levels: 


a,  37  Administrative  Type 

Facilities  for 

Indoor  Survey 

( same 

facilities  to 

be  surveyed  as 

in  1,  above) 

Location 

ft. 

Location 

sc,  ft. 

6734 

3,610 

6913 

2,581 

6735 

2,746 

6914 

3,610 

6736 

2,581 

6915 

3,610 

6737 

2,581 

6916 

2,581 

6738 

2,581 

6924 

2,581 

6740 

4,141 

6924A 

3,688 

6744 

7,200 

6925 

3,610 

6773 

2,581 

6926 

2,581 

6784 

2,581 

6932 

1,000 

6789 

3,610 

6933 

3,610 

6790 

3,610 

6934 

3,610 

6901 

9,303 

6935 

2,581 

6902 

3,867 

6991 

3,688 

6903 

2,686 

6993 

3,688 

6904 

2,581 

6995 

3,688 

6905  ^ 

2,581 

6997 

3,568 

6906 

2,581 

7855 

10,815 

6907 

2,581 

7856 

9,607 

6908 

2,581 

b.  5  Family  Quarters  Areas  for  Street  Lighting  Survey; 

Cole  Park  Gardner  Hills 

Drennan  Park  Werner  Park 

Stryker  Village 

7*  Waste  Heat  Recovery-^Heat  Exchanges  for  Ventilation  and  Hot  Water  Heat- 
15  locations:  (Same  buildings  surveyed  in  4.  above) 

Boilers  are  in  each  of  these  facilities  that  provide  heat  in  the 
winter  months ^  also  heat  for  absorption  type  chiller  units  in 
summer  months.  Excess  heat  possibly  could  be  recycled  by  heat 
exchangers  to  help  make  needed  hot  water  as  well  as  heat  for 
ventilation  within  each  boiler  facility. 


Buildino 

location  with 

Boilers 

3213 

3214 

6711 

6718 

6726 

6732 

6774 

6776 

6781 

6910 

6921A 

6929 

6936 

6938 

6944 

Chiller  Replacements-7  Chi 

llers  at 

5  Building  Locations: 

Buildino 

Location 

Chiller 

Tvoe /MFG 

38  2  units,  Carlyne,  Carrier 

S3  .  2  units,  Trane  Model 

/2E5E58NUR2 

#2E5F58N 

(continued  8.,  next  page) 
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CONT I KUED-PHASE  IT; 

55  1  unit,  Worthington  Model 

/3VHP6 

98  2  units,  Trane  Model 

/2E5RG8 

/CCUA7506EA 

9*  Variable  Speed  Circulation  Pumps:  Each  Korean  War  Barracks  has  a 
circulation  pump  for  heating/cooliny  water  supplied  to  the  fan  coil  units. 
There  are  49  f acilities/pumps  in  the  6700-6900  block  plus  an  additional  8 
facilities  in  the  3200  block.  An  ESOS  is  needed  to  determine  the  energy 
savings  by  application  of  variable  speed-  electronic  controls  on  the  pump 
motors. 

10.  EMCS  Expansion  of  Buildings  and  Functions-  Adding  17  buildings: 

Building  Location 

6627 

6628 

6636 

6637  . 

7262 

7267 

7268 
7272 


Building  Location 
80 
307 
2702 
2840 
.  3069 
‘  *  3071 
3934 
5004 
5380 
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HEADQUARTERS 
LOOP  — — N 

ly^ 


FORT  CAMPE 


TO:  SPORTSMAN  LODGE 

ARMY  TRAVEL  CAMP 

HUNTING  &  FISHING 

RIDING  STABLES 

NATURE  CENTER 

GARDNER  HIUS  HOUSING  AREA 

GATE  ID 


^SLOHAOD  / 9 


KANSA' 


fim 


WICKHAM 


MOO  5; 


>3  14 


TENNESSEE  '' 

KENTUCKY  29  ir  - - - 

^^^c^pooo  16  17 

/ND/ANA^^^^S^^:  2Joo 

ii*'^HNER;'RAW^^M  ' 

r  M/SS/SS/p}f  23I5 

‘  v!.,»  '"' 

-.^-■ALASKA  lrS}x6Wi:  85tz=i  700 

JACKSON 

f  ■;•  ELEMENTAiiY 

^9:0H/0:>:  •Ka  school 


l\l7 


34J;b7 


<4  CZ3 
FT.  CAMPBELL 
HIGH  SCHOOL 


39  4,  40  '  VS 

I  2^00  2500  ^  /  \^ 

_\  too  45  28  i 

46  Y/ 

V  \  83  \53  ^ 

_ ^  \  91  54X 

25  I  5.  CAROL/M  / 


,5  eoo 
-  26 


I  GATE  I 


TO  CLARKSVILLE,  TN 


^  v'925Rw 

5.  CAROLtNA  /  Xin  tV 
-i  ouu  rv  L — / - 

-LM  26 

'^^TRYKEr;--  MmncA  ma 

’.CKij'/l'i  ^A/:c:i'  MIDDLE  ELI 


MIDDLE  ELI 
SCHOOL  SCI 


Map  Pfoperty  of  U.S.  Government. 
Public  Affairs  Office,  Ft.  Campbell 


TA/I  KY 


'O^C.h4t.K /\l~  UOCA  l 


■NlltrJ.vj.:.';; 

'■'  .irri}  iliil  i  . 


t^oR,T  ^^AvVAPC.^Vv'- 


LEGEIMD 


''  -'V  1  '  ■  Aulo  Craft  Shop  (H) 

••  ■  .1^!’  Bachelor  EnJistcd  Quarters  (65) 

ill  Bachelor  Of  hern  Quarters  (4) 

,  I  G-10  Daltionado  Swimming  Pool  (43) 

AnnyConimunjly&f^icesCenlef(58)  'i:  Barwiyl^hool  (90) 


ACS  Welcome  Center  (44) 
Air  Assault  Landing  Pad  (9) 
Air  Assault  School  [11) 


MPBELL  KY 


Burger  King  (37) 
Qumpiorvr  SMrU  Qub  fS: 
QumIs  and  Ou plain  Offi> 
Ouplain  Aclivilies  Off 
Ouplain  Activity  Cenli 
1  lospilal  Chaplain's  Of 
Conimufdty  Chapel  (U 
Eagle  Qupel  (64) 

Faith  Chapel  (63) 
Fellowship  (67) 

Grace  Chapel  (70) 

Peace  Chapel  (19). 

Hope  Qupel 
Memorial  Oupet  (75) 
Soldiers  Chapel  pi) 
Civilian  Personnel  Office  p 
Garksville  Base  Ptiysical  Fit 
Clarksville  Base  Swimming 
Cole  Park  Golf  Course  (3) 
Commissary  (49) 
Community  Ufe  Center  p6 
Consolidated  Supply  (7) 
Credit  Union  (261 
Directorate  of  In/ormalion  1 
Division  and  Post  Headqua 
Division  Resources  Maiugr 
Dryer  Field  I  louse  (4 1 ) 

Eagle  Cordererve  Room  (46; 
Eagles  RoosI  Recreation  C'ci 
Estep  Physical  Fitr^s  Fadli 
Facilities  Engineers  Office  H 
Firunce  and  Accounting  Oil 
Fort  Campbell  High  Scf.X)!  ^ 
Four  Sea  sons/ Toyiand  (23) 
Fralelicnico  Physical  Fitnesr 
Fryar  Stadium  (331 
Gardner  Bowling  Lanes  |69) 
Gardner  Swimndng  Pool  (It 
Gertsch  Physical  Fitrtess  Cer 
Greyhound  Bus  Station  p6) 
Cuenelte  Arts  ic  Oafls  Lent 
I  loop^  Bowling  Center  (29) 
I  lospilal  •  Colonel  Florence  . 

Army  Community  Host 
livOut  Processing  Facility  (4 
Irupector  General  (92) 
lacKSon  Elementary  School 
Kentucky  Fried  Chicken(31) 
Kuhn  Dental  Qinic  (60) 

Lee  Recreation  Center  (34) 
Lee  Village  Exchange  and  Ct 
Ubrary  (46) 

UiKoln  Elementary  School  f 
Lozada  Physical  Fitness  Cen 
Mahaffey  Middle  School  (86) 
Main  Post  Exchange  (501 
Marshall  Elementary  School 
Muldoon  Swimming  Pool  (1 . 
NCO/ Eagle  Rervdezvous  Ou 
Noncommissior^  Officers  i 
Officers  Open  Mess  (6) 
Officers  Swimming  Fool  (5) 
Olive  Pliysical  Piuicss  Center 
Package  Store  p6) 

Pallo  Laundromat  (81) 

Perez  Baseball  Fielu  (27) 

Post  Office  (55) 

Pratt  Museum/ Wickam  Hall 
Provost  Marshall's  Office  (5^1 
Public  iUfairs  Office  (79) 
Purcliasing  and  Contracting  ( 
PX  Service  Station  p6) 
Recycling  Center  (42) 

Red  Cross  Office  (83) 
Shoppelle  (15) 

Sinuns  Guest  House  (451 
Single  Swimming  Pool  (62) 
Small  Animat  Qinic  (20) 
Syntlielic  Trainer  Complex  (7, 
laylor  DcnUl  Qiruc  (13) 
Thrift  Sliop  (22) 
Traruportalion  Division  (25) 


Wassom  Middle  School  (66) 

9 

8 

7 

G 

5 

Bi 

3  i 

2  ■, 

1 

Waytynen  Recreation  Center  ( 
Wilson  Tliealer  (52) 

) 


hop(H) 

isicd  Quarter!  (65) 
icen  Quarter!  (4) 
wimming  I»ool  (43) 


MO 

D-7 

E-^6rM5 

D-9 

D4 

E<5 


/AtnFIELD 


rf^ll 


y4 


mi 


/jm^i 


Burger  King  p7) 

Qumpiorws  Sports  Qub  (82) 

Qupels  and  Oiaplatn  Offices 
Chaplain  Activities  Office  (66) 
Oiaplain  Activity  Center  (71) 
liosplUl  Chaplam*!  Office  (^) 
Community  Qupel  (10) 

Eagle  Qiapel  (64) 

Faith  Chapel  (63) 

Fellowship  QumI  (67) 

Grace  Chapel  (70) 

Peace  Chapel  (19). 

Hope  Qu  pel  (2) 

Memorial  Chapel  (75) 

Soldiers  Chapel  p2) 

Ovilian  Persoimcl  Office  p7) 

Carksvitle  Base  Ptiysical  Fitness  Center  P) 
ClarksvUle  Base  Swimming  Pool  (1) 

Cole  Park  Golf  Course  (3) 

Commissary  (49) 

Community  Life  Center  p6) 

Consolidated  Supply  (7) 

Oedil  Union  (28) 


Directorate  of WormationMar\atemenl  (56)  C8 
Division  and  Post  Headquarters  (47)  C  9 

Division  Resources  Management  Office  (91)  B  9 
Dryer  Field  House  (41)  0  9 

Eagle  Cordererve  Room  (48)  D  8 

Eagles  Roost  Recreation  Center  (68)  F.  5 

Estep  Physical  Fitrvess  Facility  (IT)  D  ll 

Facilities  Engineers  Office  (21)  Bll 

FinarKe  ai>d  Accounting  Office  (40)  O  8 

Fort  Campbell  High  Sci.jol  (84)  B  1 2 

Four  Seasons/To  wand  (23)  Bll 

Frateilenico  Physical  Fitrwss  Center  (75)  13 

Fry  ar  Stadium  (33)  E  10 

Gardner  Bowling  La rM  (69)  I)  S 

GardnerSwimrning  Pool  (16)  E12 

Gertsch  Physical  Fitness  Center  (74  E  4 

Greyhound  Bus  Station  (38)  O  9 

Guenetle  Arts  4c  Oafls  Center  p3)  ('  8 

Hooper  Bowling  Center  (29)  E  12 

Hospital  -  Colonel  Florerve  A  Blanch/ield 

Army  Community  Hospital  (72)  C  IO 

IrvOut  Processing  Facility  (44  |)  9 

Inspector  General  (92)  F  I  2 

lackson  Elenwnlary  School  (85)  C- 1 2 

Kentucky  Fried  Chicken(31)  D  6 

Kuhn  Dental  ainic(60j  F  7 

Lee  Recreation  Center  (34)  E  9 

Lee  Village  Exchange  and  ComxTUssary  (78)  E  2 
Library  (46)  C9 

Lincoln  lilemenlarY  School  f891  D  3 


Lincoln  blemenlary  School  (89) 
Lozada  Physical  Fitness  Center  (59) 
Mahaffey  Middle &hool  f861 


CIO 
1)9 
F  12 
C  12 
D6 
F  7 
E  9 

(78)  E2 
C9 
D3 

Mahaffey  KiiddieScf^  (86)  '  ^  B8 

Main  Post  Exchange  (50)  O  8 

Marshall  Elenrwnlary  Scnool  (87)  B  8 

Muldoon Swimming  Pool  (12)  F  II 

NCO/ Eagle  Rendezvous  Qub  p9)  D  9 

NoncommissionedOfftcers  Academy  (18)  C  5 
Officers  Open  Mess  (6)  BIS 

Officers  Swimming  Pool  (5)  B  15 

Olive  Pliysical  Fitness  Center  (30)  F  9 

Package  &ofeP6)  BIO 

Patio  Laundromat  (81)  E  9 

Perez  Baseball  Field  (27)  |  9 

Post  Office  pS)  e  g 

Pratt  Museum/ Wickam  I  lall  p5)  t  9 

Provost  Marslutrs  Office  (54)  C  9 

Public  A/faifs  Office  (^}  B  8 

Purcliasing  and  Coniraciing  Office  pt)  D- 1 1 

PX  Service  Station  p6)  C*8. 1:  9 

Recycling  Center  (42)  i .  I } 

Rea  Cross  Office  (83)  C  9 

Shoppetle(151  D  12.1)6 

Stmms  Guest  House  (45)  D  9 

Single  Swimming  Pool  (62)  C  7 

Small  Animal  Qinic  (20)  C*  1 1 

^nllielic  Trainer  Complex  (77)  (  i  2 

Taylor  DenUl  Cmic(lJ)  FIO 

Thrift  Shop  (22)  Bll 

TransporUt  ion  Division  (25)  BIO 

Vehicle/ Weapons  Registration  (8)  E  1 3 

Wassom  Middle  School  (88)  B  5 

Wayrynen  Recreation  Center  (61)  \  7 

Wilson  Hieater  (52)  eg 

V4tHUX%^  (its)4lt«  iSfii 


riGURE  P-fe . 1 .  SCHEDULE  for  th«  Phass  I,  and  Phaaa  11  Option  ESOS,  Fy93  EEAP, 
FORT  CAMPBELL,  KV,  if  awarded  eimultaneouely : 

Item  Calendeir  Dcvp  Actual  Pete 

1.  CBD  ANNOUNCEMENT .  0  ..  16  Mar  93 


2.  CBD  CLOSED. 


15  Apr  93 


3.  SOW  APPROVED  BY  COE/DEH/MACOM. 


4.  preselection/selection  BOARD. 


5.  RFP  LETTER  TO  A/E. 


15  Apr  93 


6/7May  93 
18  May  93 


6.  RFP  LETTER  RECEIVED  BY  A/E . 

(COE,  MACOM,  DEH,  and  A/E  coordinates  date) 


20  May  93 


7.  ENTRY  INTERVIEW  6  Fort  Campbell  (FC) .  0 

(prior  to  Pre-negotiation  SOW  Mtg.  DEH,  COE,  and  A/E) 


27  May  93 


8.  PRE -NEGOTIATION  SCOPING  MEETING  6  FC . 

(for  RFP,  neg'ns,  b coping  w/DEH, COE, MACOM, et. al. ) 


27  May  93 


9.  a  A/E  SUBMITS  .PROPOSAL/NEG' Ns  BEGIN, 
b  Negotiations  begin/ends  . 

10 .  AWARDability  CONTRACT-START/NTP . . . 
(field  analysis  begins  by  A/E) 


10  Jun  93 
14-18J  93 
28-30J  93 


11.  INTERIM  SUBMITTAL . 

(all  field  work  completed/ECOs  analyzed) 


01  Sep  93 


12.  REVIEW  PERIOD  OF  THE  INTERIM  SUBMITTAL . 

(COE  gathers  comments  from  IN-HOUSE /DEH/MACOM) 


15  Sep  93 


13. a. INTERIM  COMMENTS  TO  A/E  (COE  to  A/E) . 

b. INTERIM  CONFERENCE/  A/E  PRESENTATION  6  FC. 


16  Sep  93 
22  Sep  93 


14.  PREFINAL  SUBMITTAL. 


01  Nov  93 


15.  REVIEW  PERIOD. 


08  Nov  93 


16.  PREFINAL  CONFERENCE  6  FC . 

(COE,  MACOM,  DEH,  and  A/E  presentation) 


11  Nov  93 


17.  EXIT  INTERVIEW . 

(COE,  DEK,  MP,  and  A/E) 


11  Nov  93 


18.  FINAL  SUBMITTAL . 

(A/E  Bends  directly  to  listed-the  ESOS) 


06  Dec  93 


19.  DEH  SUBMITS  DD  form  1391 'b .  211  ..  03  Jan  94 

(A/E  may  be  required  to  have  input) 

NOTE ;  Option,  Phase  II,  if  awarded  separately,  w'ill  follow  9.  through  18.  as 
listed  above  for  the  schedule. 
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riGlTRE  B-7 , 1 ,  Distribution  of  Submittals:  The  A/E  shall  make  direct 
submittal  and  responses  to  comments  as  indicated  by  the  following  schedule: 


Oroanizetion 


Correspondence 


Executive  Summary 


Report g 


FieldnoteB 


COMMANDER/US  Xrroy  Engineer  District, Louisville  1  121* 

ATTN;  CEORL-ED-M/Charles  Lockman 


P.O.  Box  59 


Louisville,  KY  40201-0059 
(tel.  502-582-6041,  or  fax#  6763,  or  5281) 


HQ  101  Abn  Div  (AASLT)  £  Ft. Campbell  1  121* 

ATTN:  AF2B-DE-R-M/Arlin  E.  Wright 
16th  €c  Ohio  St.,  Bldg.  T-865  (DEH) 

Fort  Campbell,  KY  42223-1291 
(tel.  502-798-8895,  or  fax#  9596) 

Headquarters  FORSCOM  (KACOM)  1  11  1* 

ATTN;  FCEN-RDF/Naresh  Kapur 
Fort  McPherson,  GA  30330-6000 
(tel.  404-669-6731,  or  fax#  6122  or  7751) 


COMMANDER,  US  Army  Engineer  District, Mobile  1  1**0  0 

ATTN:  CESAM-EN-CC/Tony  Battaglia  (EEAP  TCX) 

P.O.  Box  2288 
Mobile,  AL  36628-0001 
(tel.  205-690-2618,  or  fax#  2424) 


COMMANDER,  US  Army  Engineer  Div., Ohio  River  0  1**0  0 

ATTN:  CEORD-DL-M/Joe  Semrad 
P.O.  Box  1159 
Cincinnati,  OH  45201-1159 
(tel.  513-684-3975) 


COMMANDER,  US  Army  Engineer  Div. , S.Altantic  0  1**0  0 

ATTN:  CESAD-EN-TE/John  Baggette 
77  Forsyth  Street,  S.W. 

Atlanta,  GA  30335-6801 

COMMAITOER,  US  Army  Corps  of  Engineers  0  1**0  0 

ATTN:  CEMP-ET/Dan  Gentil  (EEAP  Mgr.) 

20  Massachusetts  Avenue 
Washington,  D.C.  20314-1000 
(tel.  202-272-0430) 


COMMANDER,  US  Army  Logistics  Evaluation  Agency  0  1**0  0 

ATTN:  LOEA-PL/Hr.  Keath 

New  Cumberland  Army  Depot 

New  Cumberland,  Pa.  17070-5006 

*  Field  Notes  submitted  in  final  at  Interim  submittal. 

**  Submit  copies  of  the  final  Executive  Summary  Only 
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1993 


October  5, 


COMMANDER,  US  Army  Engineer  District,  Louisville 
ATTN;  CEORL-ED-M/ Charles  Lockman 
P.O.  Box  59 

Louisville,  KY  40201-0059 


Dear  Mr.  Lockman; 

Attached  are  the  minutes  from  the  Interim  Review  Meeting  at  Fort 
Campbell  on  September  23,  1993.  Also  attached  are  the  responses  to 
the  Interim  Review  Comments  from  yourself  and  Naresh  Kapur. 

If  you  have  any  questions  or  comments,  please  feel  free  to  contact 
me  at  (615)  521-6536. 


Sincerely, 


Systems  Corp 
Keith  A.  Derrington 

r 

L  Cly  ■ 

Enclosures;  Interim  Review  Minutes,  Interim  Review  Comment 
Responses 


cc;  Arlin  E.  Wright,  AFZB-DE-R-M 
Naresh  Kapur,  FCEN-RDF 
Tony  Battaglia,  CESAM-EN-CC 
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ENERGY  SAVINGS  OPPORTUNITY  SURVEY 
FORT  CAMPBELL,  KY 
PHASE  I 

INTERIM  REVIEW  MEETING  SEPTEMBER  23,  1993 


ATTENDEES : 

Chuck  Lockman 
Naresh  Kapur 
Arlin  E.  Wright 
Len  May 
Larry  Martin 
Judi  Hudson 
Jack  Rake 
Keith  Derrington 
Cheri  Martin 


U.S.  Army  COE,  Louisville  District 

FORSCOM  Representative 

DEH  -  Fort  Campbell 

DEH  -  Fort  Campbell 

DEH  /  O&M  -  Fort  Campbell 

DEH  /  O&M  -  Fort  Campbell 

DECA  -  Fort  Campbell 

Project  Manager  -  Systems  Corp 

Project  Engineer  -  Systems  Corp 


The  Interim  Review  meeting  began  at  7:30  a.m.  with  Chuck  Lockman, 
Naresh  Kapur,  Arlin  Wright,  Keith  Derrington,  and  Cheri  Martin. 
These  attendees  surveyed  typical  buildings  which  represented  each 
ECO  evaluated  including  two  buildings  for  lighting,  one  building 
for  instantaneous  water  heaters,  one  chiller  plant,  and  a  drive 
through  of  family  housing  to  observe  street  lights  and  heat  pumps. 

After  the  brief  survey,  the  Interim  Review  presentation  was  begun 
at  9:30  with  all  of  the  listed  attendees.  Systems  Corp 
representative  Cheri  Martin  presented  an  overview  of  the  progress 
to  date  for  Phase  I.  Both  Systems  Corp  representatives  discussed 
how  each  ECO  was  evaluated  and  the  results  achieved. 

Project  groupings  were  discussed  for  the  Prefinal  submittal. 
Lighting,  ECO-5,  would  remain  as  one  project  with  NAF  facilities 
removed  from  the  grouping.  The  ground  water  coupled  heat  pumps 
would  remain  as  one  project.  A  programming  document  would  not  be 
prepared  for  ECO-3,  Heat  Recovery  at  the  Commissary,  due  to  the 
project  cost  and  the  funding  type.  The  chillers,  ECO-4,  would 
remain  as  one  project. 

It  was  determined  with  Arlin  Wright  and  Chuck  Lockman  that  certain 
barracks  were  scheduled  for  demolition  which  were  evaluated  under 
ECO-4.  These  building  numbers  were  found  and  will  be  removed  from 
the  project  grouping. 

The  procedures  for  evaluating  each  ECO  were  discussed  in  further 
detail  with  Naresh  Kapur  after  the  review  presentation.  Mr. 
Kapur ^s  Interim  Review  comments  were  discussed  and  resolved. 
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Chuck  Lockman's  Interim  Review  comments  were  received  and 
discussed.  Responses  to  Mr.  Lockman's  and  Mr.  Kapur ^s  comments  are 
attached . 

Phase  II  ECOs  were  also  discussed.  The  results  of  ECO-4  indicate 
that  the  existing  absorption  chillers  at  the  barracks  will  be 
replaced.  If  this  occurs  ECO-7,  Waste  Heat  Recovery,  will  not  be 
economically  feasible.  The  use  of  generators  at  the  Water 
Treatment  Plant  and  Boiling  Springs  Pump  Station  will  be  evaluated 
for  use  for  peak  shaving  as  a  replacement  ECO.  This  will  be 
s\abstituted  for  ECO-7,  Waste  Heat  Recovery,  for  Phase  II.  Due  to 
the  results  of  ECO-1,  a  siibstitution  ECO  was  discussed.  One 
additional  ECO  was  added.  Commissary  Lighting.  The  lighting  at  the 
Commissary  will  be  surveyed  and  evaluated  for  replacement.  This 
will  become  ECO-11. 

The  meeting  was  concluded  at  approximately  11:30  a.m. 
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ENERGY  SAVINGS  OPPORTUNITY  SURVEY 
FORT  CAMPBELL,  KY 
PHASE  I 

INTERIM  REVIEW  COMMENTS  AND  RESPONSES 


REVIEWER:  CHARLES  LOCKMAN,  LOUISVILLE  DISTRICT  CORP  OF  ENGINEERS 
Comment:  No.  1  (Vol  1  Sec  2) : 

Paragraph  niamber  2.1.2  Exterior  Lighting  -  SOW  was  for  5  family 
housing  areas  but  report,  while  ESOS  says  4.  Is  this  true  on  site 
ntunbers?  Gardner? 

Response: 

The  statement  of  work  was  for  5  family  housing  areas.  Only  4  areas 
were  evaluated.  The  fifth  area,  Gardner  Village,  contained  only 
lOOW  high  pressure  sodium  fixtures  so  no  savings  opportunity  was 
present. 


Comment  No.  2  (General) : 

Table  of  Contents  at  the  beginning  of  each  Volume  would  assist  in 
looking  at  each  individual  notebook  volume. 

Response: 

All  future  reports  will  contain  an  overall  Table  of  Contents  in 
Volume  1  along  with  a  Table  of  Contents  for  each  volume  detailing 
the  information  contained  in  that  volume  (including  Volume  1) . 


Comment  No.  3  (General) : 

The  COE  Castle  Symbol  on  the  front  of  each  volume  is  to  be  placed 
there . 

Response: 

No  response  required. 


Comment  No.  4  (General) : 

Table  of  Contents  -  Can  the  volumes  be  identified  on  it  so  one  can 
readily  go  to  that  volume  of  review. 

Response: 

Please  refer  to  response  to  Comment  Number  2. 


Comment  No.  5  (General) : 

My  end  label  on  the  volume  was  labeled  as  Volume  1,  should  be  2. 


Response: 

This  is  an  error  on  our  part  and  will  not  reoccur. 
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Comment  No.  6  (Vol  5  Bee  10) : 

10.1  The  COE  commends  the  firm  in  prompt  quickness  in  getting  on 
the  field  work  even  before  award  of  the  contract  which  assisted  in 
doing  Phase  I  according  to  schedule  as  scoped  and  even  earlier 
submittal  is  noted  by  the  COE.  The  number  of  teams  put  together 
for  each  ECO  is  commendable.  We  note  that  the  total  contact 
locations  (3)  were  all  considered  team  and  by  discipline  along  with 
a  completed  schedule  of  intent  before  funding  was  finally  given. 

Response: 

No  response  required. 


REVIEWER:  NARESH  KAPUR,  HQ  FORSCOM 

Comment  No.  1  (General) : 

Systems  Corp's  7  volume  Interim  Report  is  well  documented  and  an 
honest  effort  to  do  a  very  good  job.  It  is  indeed  praise  worthy. 

Response: 

No  response  required. 


Comment  No.  2  (General) : 

We  suggest  a  reduction  in  volume  of  the  next  submittal  as  far  as 
possible,  by: 

A)  Combining  information  from  several  pages  on  one  or  two 
pages,  eg.  pgs  9-598  to  9-603  could  be  just  one  page. 

B)  Printing  on  both  sides  of  pages  if  practical.  It  may 
reduce  the  number  of  pages  in  the  report  by  half 
approximately . 

Response: 

The  referenced  pages  numbers  are  from  the  cost  estimates  as 
required  in  the  scope  of  work.  To  combine  on  one  page  would  be  a 
very  labor  intensive  process  and  is  logistically  not  practical. 
Printing  on  both  sides  of  paper  is  also  logistically  more  difficult 
and  very  time  consuming. 


Comment  No.  3  (General) : 

Beef  up  description  of  all  ECOs.  It  should  state  the  current 
situation,  future  situation,  and  method  of  achieving  change. 
Mention  sources  of  energy  and  non-energy  savings.  Refer  to 
sketches  or  catalog  cut  type  information  as  appropriate.  Some  ECOs 
like  lighting  may  consist  of  Sub-ECOs.  Variations  may  be  explained 
by  footnotes  in  LCCA. 


Response: 

This  will  be  noted  for  future  submittals. 
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Comment  No.  4  (General) : 

For  each  LCCA,  either  use  a  more  descriptive  title  or  add  a 
footnote  explaining  the  intent  of  that  particular  ECO. 

Response : 

This  will  be  noted  for  future  submittals. 


Comment  No.  5  (General) : 

In  each  LCCA  summary,  cross  reference  where  each  important  figure 
can  be  located  unless  it  is  on  the  immediately  following  pages. 
Calculations  for  3A  &  B  need  to  be  identified  also. 

Response: 

The  LCCA  summary  is  an  output  of  the  LCCID  computer  model  and  will 
not  allow  for  the  above  suggested  annotations.  Calculations  for 
ECO  3  (3A  &  B  are  not  recognized)  are  included  in  Section  7  and  are 
organized  and  referenced  identically  to  the  other  ECOs. 


Comment  No.  6  (General): 

For  each  ECO,  list  the  following  items: 

Building  No  (SF) 

EST  Cost 

SIR 

PB 

Remarks . 

In  the  summary,  total  (overall)  building  SF,  est  cost,  SIR,  and 
SPB.  This  information  can  be  provided  up  front. 

Response: 

No  response  required. 


Comment  No.  7  (General) : 

Chiller  replacement  ECO  represents  large  investment  and  looks 
extremely  attractive.  As  such  consider  explaining  this  ECO  for 
each  building  while  preparing  listing  lAW  6.  Above,  mention  age  of 
existing  equipment  for  priority  for  replacement  in  remarks. 

Response: 

No  response  required. 


Comment  No.  8  (Vol  4  Sec  9): 

We  like  to  know  which  of  LCCA  represent  delamp?  Which  ones 
represent  reducing  levels  of  FC? 

Response: 

Please  refer  to  spreadsheet  calculations  for  each  ECO.  These  pages 
detail  how  each  ECO  will  be  implemented.  These  are  located  in 
report  Sections  5-9 . 
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Comment  No*  9  (Vol  4  Sec  9) : 

Why  is  LED  being  used  for  exit  sign  retrofits?  Are  not  more 
economical  alternatives  available? 

Response: 

The  LED  sign  has  the  lowest  life  cycle  cost  as  compared  to  compact 
fluorescent  signs.  This  is  due  to  no  lamp  replacements  or 
maintenance  required  during  the  15  year  life  of  the  fixture. 


Comment  No.  10  (General) : 

All  projects/ECOs  for  AFH,  PX,  Commissary,  and  NAF  buildings  should 
be  separated  and  identified  accordingly.  All  applicable  ECOs  under 
each  of  the  above  funding  sources  should  have  separate  listings  of 
ECOS. 

Response: 

The  referenced  areas  above  will  be  separated  for  the  Prefinal 
submittal . 


Comment  No.  11  (Vol  5  Sec  10) : 

Recommended  projects  and  organization.  We  need  to  discuss.  This 
may  involve  fine  tuning  between  now  and  final  submittal.  We  will 
work  together. 

Response: 

No  response  required. 


Comment  No.  12  (Vol  5  Sec  11)  : 

Is  this  section  needed?  If  not,  let  us  summarize  the  contents  on 
one  or  two  pages. 

Response: 

This  section  is  required  by  the  Scope  of  Work. 


Comment  No*  13  (Vol  6  Sec  14): 

In  the  field  notes,  some  areas  are  identified  as  overlit  lAW 
applicable  FC  standards.  Please  make  footnotes  how  the  particular 
situation  translates  into  an  ECO.  If  no  ECO  is  practical,  say  so. 
If  an  ECO  is  generated,  make  a  cross  reference.  For  example  bldgs 
3308,  6708,  6390,  and  5740. 

Response : 

For  each  building  with  an  overlit  area,  a  specific  fixture 
replacement  is  recommended.  Please  refer  to  the  calculations 
(spreadsheets)  for  each  building  in  Section  9  to  see  the 
recommendations . 
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13  PRE-FINAL  REVIEW  MINUTES 


PRE-FINAL  REVIEW  PHASE  I  AND  PREFINAL  REVIEW  PHASE  11 

MEETING  MINUTES 
(XTOBER  22,  1993 


ATTENDANCE  UST: 

Charles  Lockman 

Louisville  District  CEORL-ED-MS 

(502)  582-6041 

Arlin  E.  Wright 

Ft.  Campbell  DPW-MESB 

(502)  798-8895 

Gary  Griffith 

Ft.  Campbell  DPW-MESB 

(502)  798-8895 

Naresh  Kapur 

FORSCOM  Engineer  FCEN-PWO 

(404)  669-6731 

Keith  Derrington 

Systems  Corp  Project  Manager 

(615)  521-6536 

Cheri  Martin 

Systems  Corp  Project  Engineer 

(615)  521-6536 

The  meeting  was  begun  at  8:00  a.m.  The  initial  part  of  the  meeting  was  spent  discussing  the 
review  comments  for  the  Pre-Final  report  for  Phase  I  and  the  Interim  report  for  Phase  II 
made  by  Naresh  Kapur.  Each  of  Mr.  Kapur’s  comments  were  addressed  and  resolved.  A  list 
of  Mr.  Kapur’s  comments  for  both  reports,  along  with  Charles  Lockman’s  comments  for  the 
Phase  n  report,  are  included  as  an  attachment  to  the  minutes.  It  was  determined  that  the 
Pre-Final  review  meeting  would  be  moved  from  November  15,  1993  to  November  10,  1993. 

The  remainder  of  the  meeting  was  a  Systems  Corp  slide  presentation  summary  of  the  results 
found,  to  date,  for  Phase  I  and  II.  The  presentation  for  Phase  II  showed  the  results  obtained 
for  each  specific  ECO  along  with  a  discussion  of  the  ECO  survey,  calculations,  and  economic 
analysis  results.  The  presentation  for  Phase  I  displayed  the  results  obtained  for  specific 
project  groupings  determined  at  a  previous  meeting. 

The  meeting  was  adjourned  at  approximately  11:00  a.m. 


SYSTEMSICORP 


Knoxville,  TN 
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14  PRE-FINAL  REVIEW  COMMENTS  AND  RESPONSES 


14.1  PHASE  1:  COMMENTS 
Naresh  Kapur 


VOLUME  1 


Comment  I 


General 


Based  on  experience  with  Phase  1  and  Phase  2,  please 
recommend  what  other  buildings  and  what  kinds  of 
ECOs  should  be  pursued  to  reduce  energy 
consumption  significantly.  This  can  be  a  1  to  2  page 
write-up. 


Response: 


Will  respond  in  a  separate  write-up. 


Comment  2 


Sect.  1.2.2 


What  is  the  purpose  of  this  sub-paragraph?  Maybe 
consider  explaining  sequence  in  which  this  report  is 
organized. 


Response: 


Will  expand  with  description  of  each  volume. 


Comment  3  Fig.  1.3.1  &  1.3.2  Provide  Units  of  Cost  and  MCF  on  Y-axis.  Can  the 

height  of  MCFs  be  comparable  to  cost? 


Response: 


Will  comply. 


Comment  4  Table  1.3.2 


Consider  separating  kwh  cost  and  demand  charges  part 
in  this  table. 


Response: 


Will  comply. 


Comment  5  Table  1.4.3 


Provide  overall  figures  for  SIR  and  SPB. 


Response: 


Will  provide  an  average  value. 
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Comment  6 


Response: 


Section  1 


The  economics  of  chiller  project  is  different  here  than 
presented  in  interim  review  view  graph  at  the  end  of 
this  report.  Explain. 

Buildings  scheduled  to  be  destroyed  were  removed 
from  the  project.  This  will  be  noted  in  the  final 
report. 


Comment  7 


Section  2 


Provide  SF  for  Building  4601,  Child  Care  Center. 


Response: 


Arlin  Wright  will  provide. 


Comment  8 


Section  2 


Based  on  data  collected  on  chillers,  is  it  possible  to 
replace  existing  chillers  by  two  smaller  units,  for 
handling  partial  loads  and  provide  better  economics? 
Please  discuss. 


Response: 


Withdrawn. 


Comment  9 


Section  2 


Add  titles  following  ECO  number  wherever  needed. 


Response: 


Will  comply. 


Comment  10 


Section  2 


Explain  different  replacement  options  in  detail  -  in 
layman’s  language. 


Response: 


Will  comply. 


Comment  11 


Response: 


Section  4 


What  part  of  the  constuction  cost  is  used  in 
replacement  cost  (3B).  Also  provide  PB  and  AIRR 
figures.  Similar  situations  exist  for  other  ECIPs. 

The  report  will  be  revised  to  explain  the  replacement 
cost  at  the  front  of  the  programming  document. 
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Comment  12  Section  1  Scope  of  work  can  be  in  more  detail  explaining 

existing  conditions,  final  conditions,  special  situations, 
and  different  treatment  for  different  areas  for  FC 
requirement  point  of  view. 

Response:  Withdrawn. 


VOLUME  2 

Comment  13  Section  4  Do  we  have  LCCA  for  each  building  where  lighting 

ECOs  are  considered?  If  so,  where  do  we  look? 

Response:  These  are  included  in  the  Interim  Report. 


VOLUMES 

Comment  14  Section  5  For  all  ECIP  front  pages,  use  ECIP  guidance  and 

round  off  dollar  figures  accordingly. 

Response:  Will  comply. 

Comment  15  Section  5  How  to  verify  figures  used  in  3A  and  3B  of  LCCA? 

Add  PB  and  AIRR  figures  wherever  missing  for 
Special  Requirement,  Paragraph  1. 

Response:  Refer  to  comment  11. 

Comment  16  Section  7  Last  sentence  "please  refer  to  section  4  for  detailed 

description  of  the  ECO".  Please  provide  a  real 
detailed  description  we  can  give  NAF  folks  with  the 
analysis  for  their  further  action. 

Response:  Will  comply. 
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14^  PHASE  2:  COMMENTS 
Naresh  Kapur 


VOLUME  1-6 

Comment  1  General  This  interim  submittal  is  well  documented.  In  next 

submittal,  mention  how  many  buildings  and  total  SF  is 
covered  by  this  study  (Phase  1  and  Phase  2).  What 
areas,  especially  large  facilities,  are  not  covered?  This 
can  be  part  of  the  Executive  Summary  write-up. 

Response:  Will  include  as  separate  write-up. 


VOLUME  1 

Comment  2  Section  2  Add  titles  following  ECO  numbers. 

Response:  Will  comply. 

Comment  3  Section  3.1.1  Paragraph  3,  cross  reference  as  to  where  expanded 

description  of  each  ECO  can  be  found.  An  ECO  like 
#3,  Indoor/Outdoor  Lighting  has  many  variations. 
Each  need  to  be  described  in  simple  language. 
Provide  catalog  type  information  wherever  possible. 

Response:  Will  comply  in  Pre-Final  report 


VOLUME  1-2 
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Comment  4  Section  5  Under  "Project  Notes"  for  ECO-6,  Building  6734,  it 

would  be  very  helpful  to  document  what  is  the  current 
situation  and  what  is  being  done  as  part  of  this  ECO. 
Just  repeating  generic  scope  of  work  each  time  is  not 
acceptable.  This  comment  applies  to  other  buildings 
under  this  ECO  and  other  ECOs  also. 

Response:  Withdrawn.  Covered  in  spreadsheets. 

Comment  6  Section  5  Page  5-215,  Project  Number  006-6904,  credit  is  not 

applied  for  future  cost  avoidance  (Item  3B  of  LCCA). 
The  credit  is  applied  for  many  similar  ECOs  but  not 
all.  Please  explain. 

Response:  Will  explain  in  Pre-Final  report. 


VOLUME  2 

Comment  5  Section  5  Please  explain  each  item  of  the  cost  estimate.  Do  the 

fixtures  come  assembled,  ready  to  be  installed?  If  not, 
investigate  the  possibilities  labor  saving  can  be 
significant.  This  is  applicable  to  similar  ECOs  in  other 
buildings. 

Response:  Will  explain  on  page  5-1. 

Comment  7  Section  5  In  3B,  the  replacement  cost  of  $5,783  is  about  the 

same  as  in  ID  for  Project  Number  006-SP.  For 
Project  Number  006-7856,  the  replacement  cost  of 
$23,309  in  3B  is  different  from  $29,141  in  ID.  Please 
explain  how  these  figures  are  picked  up.  This 
situation  may  be  applicable  to  other  ECOs  also. 
Please  check. 

Response:  Will  explain 
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• 

VOLUMES 

Comment  8 

Section  6 

Elaborate  the  Scope  of  Work  in  sufficient  details  as  to 
how  this  ECO  works.  Spell  out  the  work  involved  and 
any  change  of  current  operation.  Is  there  any 
requirement  of  additional  maintenance  and  repairs? 
Provide  sketches,  etc.,  as  needed. 

Response: 

Withdrawn. 

Comment  9 

Section  7 

Have  we  considered  gas  operated  chillers.  If  we  did, 
let  us  talk  about  it. 

Response: 

Will  explain  in  Pre-Final. 

• 

Comment  10 

Section  8 

Can  we  consider  non-energy  saving  in  SB,  future 
replacement  cost  of  existing  motors?  We  have  done 
it  for  lighting  ECOs,  is  this  a  different  situation? 

Response: 

Will  explain  in  Pre-Final. 

Comment  11 

Section  9 

For  each  ECO,  elaborate  the  Scope  of  Work.  Add 
sketches  as  needed.  What  EMCS  will  accomplish  in 
each  building?  What  kind  of  system  is  considered?  Is 
it  DDC  or  other  type.  Will  this  accomplish  all  the 
EMCS  expansion  needed?  Try  to  present  an  overall 
EMCS  picture  as  a  part  of  background  to  the  Scope 
of  Work. 

Response: 

Will  add  explanation. 

• 

SYSTEMSICORP 
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VOLUME  4 

Comment  12  Section  10  Describe  Scope  of  Work  in  more  detail.  Discuss 

current  light  level  and  anticipated  light  level  in 
different  areas.  We  need  to  provide  details  to 
commissary  organization  for  further  action.  The  ECO 
analysis  look  good. 

Response:  Will  explain  on  page  7-1. 


Comment  13  Section  11  Delete  D  Project  Non-energy  qualification  test.  Add 

an  item  for  Payback  years. 


Response: 


Withdrawn. 


VOLUMES 

CUmment  14  Section  15  Please  explain  how  overlit  areas  have  been  dealt  with. 

Is  delamping  some  fixtures  considered/suggested?  Is 
lower  light  level  needs  in  corridor  areas  and  toilets 
recognized  in  ECOs?  (Example:  Buildings  6901, 6908, 
and  6907.) 

Response:  Refer  to  Section  5-1,  Interim  report. 
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Charles  Lockman 

VOLUME  4 

Comment  1  Section  11  ECO-7:  Peak-Shaving  Generators  took  the  place  of 

Waste  Heat  Recovery-Heat  Exchangers.  Because  this 
is  the  Narrative  Summary,  should  we  have  either  noted 
a  change  here,  or  ink  change  the  SOW  changed  as 
result  of,  etc.?  (This  is  to  help  others  later  looking  at 
reports) 

Response:  Will  note  the  change. 

Comment  2  Section  11  11.3.6  ECO-11:  Commissary  Lighting  (same  as 

Comment  1).  This  ECO  was  added/picked  up  as  result 
of  ECO  #7  not  up  front  have  good  positive  results. 
This  ECO  and  ECO  7  were  studied.  Again,  this  is  for 
summary  consideration. 

Response:  Will  note  the  change. 
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